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 Abstract 
 
Sustainability responds to crises of ecology and human development and the 
relationships between them. Sustainability cannot be adequately described using 
disciplinary categories arising from the modern dichotomy between nature and 
culture. Sustainability research requires a methodology that reflects the reality of its 
subject. 
 
This thesis presents material semiotics as a methodology for sustainability research. 
Material semiotics refers to the work of actor-network theorists and latter 
developments of alternate spatial metaphors for material relationality. Actor-network 
theory is a methodology that describes human and non-human actors in the same 
terms. It follows actor through networks of material relationships that they constitute 
and are constituted by, depicting heterogeneous objects without recourse to prior 
categories of nature or culture. The description of material relationships in fluid and 
regional, as well as network, spaces expands the descriptive power of material 
semiotics to include Others and to better represent complexity. 
 
The Oil Mallee Project is a case study of sustainability in the Western Australian 
wheatbelt. Indigenous eucalypts, oil mallees, are planted on land that was cleared for 
agriculture. The above ground biomass can be processed for eucalyptus oil, 
electricity and activated carbon, and the rights to carbon stored in the extensive 
mallee roots, or in unharvested trees, can be sold. The Project responds to a number 
of sustainability issues, including ozone depletion, land degradation, climate change 
and rural decline. This thesis follows the actors that comprise the Oil Mallee Project 
to describe its complexity, multiplicity and sustainability. Qualitative interviews with 
  vactors in the Project and the wheatbelt provided the primary data, which is supported 
by documentary material. 
 
Three contingent phases can be identified in the history of the Oil Mallee Project – 
eucalyptus oil industry, dryland salinity management, and greenhouse response. The 
Project has persisted because it is simultaneously a regional, network and fluid 
object. Mallees grow well in the tough conditions of the wheatbelt. Mallees can be 
integrated with existing networks of industrial agriculture. The Project has achieved 
contingent stability in policy documents and the networks of scientific research. The 
fluidity of the Project has enabled it to change shape and identity in response to 
threats and opportunities, and as relationships break and form, without complete 
disruption. Specific humans have been central heroes in different phases of the 
Project. The mallees themselves are the only actors that have been consistently 
central to the identity of the Project. 
 
Sustainability requires knowledge of the relationships between humans and non-
humans that constitute the multiple crises of ecology and human development. 
Sustainability is the re-ordering of those relationships in ways that make possible 
ecological integrity and human fulfilment. Material semiotics is a methodology for 
knowing sustainability in ways that reveal the possibilities for such re-orderings.  
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  xIntroduction 
 
Document: Email from Sarah Bell to Gavin Sigley (1999) 
From: Bell, Sarah J  
Sent: Wednesday, 14 July 1999 12:55 
To: ‘Sigley, Gavin’ 
Subject: RE: mmm 
 
I have got to get out of this place. Today I hate it and all it stands for and 
the people here are behaving as they always do but for some reason this 
week they are really starting to annoy me. It is increasingly difficult to 
remain positive about something I just don’t believe in and in many ways am 
actively opposed to. The focus on costs at all costs is really bugging me – the 
Carbon monthly cost review meeting takes longer than the monthly safety 
meeting. There also seems to be an awful lot of managing going on at the 
moment – the quality ‘system’ still means SFA to the process techs in Green 
Carbon yet Peter is wandering around finding out about the maintenance 
‘system’ because some GM in head office has a full time job working out how 
to fit all the ‘systems’ together, ie create a ‘systems system’. The similar 
story of most of the time the big stuff doesn’t worry me but sometimes I just 
can’t ignore it any more. I know all the politics will probably be worse in 
academia but I believe in the basic purpose of universities more than I 
believe in the purposes of this smelter and its owners. The thing is we go 
through all this crap and all I keep thinking is “Who cares? It’s not our 
money. It’s just a lump of carbon that’s going to be burned to make the 
planet hotter to make metal for coke cans to be sold to kids somewhere in 
the Philippines.” I just don’t think the world needs any more aluminium… The 
other thing I keep remembering about your brother Ross and your Dad after 
I showed them around here was their response to the environment – I am 
really becoming aware of what a horrible place this is especially when I think 
of the tenacious bush around Murdoch and the flat, endless open paddocks 
of the wheatbelt that change colour from lively emerald green to shimmering 
gold and finally gentle grey, all under the wide blue sky that cares nothing 
for profit margins… 
 
PPS The excavation of the foundations for the former retrofit is also probably 
playing on my nerves a bit – you thought the former was noisy, you should 
try working while they are jack-hammering out the concrete that it stood on! 
 
  1The old anode former at the aluminium smelter where I worked needed to be 
upgraded to enable the one tonne carbon anodes to be formed at higher temperatures 
under vacuum, making them stronger, denser, and better at carrying the current of 
electrons needed to make aluminium ions into metal and carbon atoms into carbon 
dioxide. The old former clunked away less than 20 metres from my dark office where 
I wiped black dust from my desk top and computer screen before starting work each 
morning. If I could not hear and feel the vibration of the former belting out an anode 
every minute or so, I knew the plant was down, and if I was feeling particularly 
diligent this might prompt me to investigate unplanned stoppages, much to the 
annoyance of the technicians. My friend Gavin worked as a database consultant 
occasionally stationed in the office next door to me. The former drove him crazy. 
The upgrade jack-hammering drove me crazy. The pressure of the noise, my 
Dilbertine frustration with management, my ethical stance on greenhouse emissions 
all culminated in an electronic outburst that strengthened my resolve to move from 
the dark, dirty, dangerous Carbon plant to the clean but politicised air of the 
university, with dreams of the blue sky and open space of home.  
 
Nature, culture and technology all merged in my defection from the techno-industrial 
network of aluminium production to the university and the landscape of my 
childhood. The local experience of carbon dust on my desk and in my belly button, 
global concerns about mass extinction and the impact of consumer culture in 
developing countries, and personal memories of the cultural landscape of wheat 
changing with the seasons, met in my decision to take off my blackened hard hat and 
sign up for a library card. 
 
  2Stepping out of the smelter I walked into sustainability research. Disenchanted with 
the capacity for modern techno-industry to respond to the growing ecological crises, 
most pointedly experienced everyday as we made and burnt more and more carbon 
anodes, adding more and more carbon dioxide to the atmosphere, I wanted to find 
out about how things might be done differently, and why they weren’t. I knew my 
skills as an environmental engineer could be utilised in more ecologically restorative 
activities, but wanted to know why our culture persisted on a fundamentally 
destructive path. I thought we scientists and engineers had the knowledge and know-
how to tackle the technical problems of the ecological crises, yet political and 
economic forces directed our attention to making profits from burning carbon rather 
than sustaining ecosystems and communities. Sustainability promised an alternate 
path that integrated scientific, technical, political, social and economic knowledge in 
tackling the ecological crises and the problems of human development. The Oil 
Mallee Project provided an ideal case for identifying how sustainability might come 
about.   
 
The Oil Mallee Project is a case study of sustainability in Western Australia. It is the 
most significant attempt at developing a commercial tree crop industry in low rainfall 
agricultural areas. It involves farmers planting indigenous eucalypts on land that was 
cleared for agriculture, and selling the above-ground biomass for processing into 
electricity, eucalyptus oil, activated carbon and other products. The Western 
Australian wheatbelt is facing severe, widespread land degradation as the result of 
over-clearing native vegetation for agriculture. The development of new industries 
based on trees and perennial crops in low rainfall areas is crucial in slowing these 
processes, and for the sustainability of the region. 
  3 
Mallees have big roots that put carbon back under the ground, a long way from its 
origin in the Venezuelan oil fields on its journey through California where it was 
transformed to coke, then shipped to Australia for my anode former to squeeze it into 
big blocks en route to its escape up the smelter fume stacks. Mallees can be burned to 
make electricity without adding to the net amount of carbon in the atmosphere. 
Planting trees on farms, harvesting biomass, and operating local scale processing 
plants seems a more beautiful way of making a living than scrambling over an anode 
former that’s not thudding in the way it should.
1 
 
                                                 
1 E.F. Schumacher (1974) in his book Small is Beautiful discusses the question of scale of economic 
and development activities. He concludes that smaller “human scale” technologies are most 
appropriate for human development and resource stewardship. 
  4The Oil Mallee Project is comprised of human and non-human actors in 
heterogeneous material relationships. Mallees, water, land, salt, farmers, scientists, 
computer models, public servants, processing technology, engineers, investors, 
laboratory analysis techniques and numerous other actors have been enrolled in and 
have dissented from the Project throughout its history. The Project is a hybrid 
innovation bringing together indigenous plants, non-indigenous people, renewable 
energy technology, environmental restoration, global markets, science, policy and 
culture. 
 
Planting mallees changes the landscape. Planting trees clutters up the open landscape 
of my mind-in-the-smelter.
2 Perennial vegetation doesn’t change colour with the 
seasons. When non-indigenous people, including my grandparents and their children, 
came to this country they removed the mallees, salmon gums, jam trees, wodjil and 
other flora. In their cultural economy, these plants were unproductive and wild, and 
had to be removed in order to create a productive agricultural landscape dominated 
by species tamed by Western culture since it began the journey out of the ancient 
Fertile Crescent. In this land, the culture of agriculture is changing through its 
relationship with soil and water. Mallees planted in rows in paddocks aren’t as wild 
as mallees in front of bulldozer, but they are less familiar to agriculture than flat open 
wheat fields.  
 
                                                 
2 Latour (1999b) presents Descartes’ modern “mind-in-a-vat” and its insecurities as a description of 
the Cartesian separation of mind and nature. He proposes a “mind-in-a-body-in-the-world” as the 
basis of his ontology.  
  5Sustainability 
On the back of my toilet door I have a poster advertising an event held on my 
university campus in July 2002. The poster for the 11
th annual Students and 
Sustainability Conference shows an enormous hand painted tree growing up through 
a photograph of the skyline of Perth’s central business district. The skyscrapers are 
disrupted around the base of the tree, as grass is classically shown tufting around the 
generic oak tree drawings repeated so often in classrooms throughout the colonised 
world. I was unable to attend the conference but I intercepted one of the posters as 
they were being distributed around campus with the express intention of displaying it 
permanently in my smallest room. The radical optimism of the image appealed to 
me. Nature, represented in the childlike simplicity of the colonial oak, dominating 
the glass and steel, paid for by earnings from wool, wheat, gold, iron and natural gas 
that circulate up and down St Georges Terrace, our main street. Nature is a tree, 
strong and tall, though of ambiguous origins, breaking through the impermanence of 
trade in natural resources and commodities that goes on in the icons of modernity 
and progress, the glass towers of Western Australian cargo culture. 
 
On a secure floor of one of the glass and steel towers on St Georges Terrace is the 
Sustainability Policy Unit within the Western Australian Department of Premier and 
Cabinet. This unit is headed by Professor Peter Newman, who is on secondment from 
his usual job as director of the Institute for Sustainability and Technology Policy, the 
academic home of many of the organisers and participants in the 11
th Students and 
Sustainability Conference. Many of the students have worked in this office with 
Professor Newman, completing projects that contributed to their degrees and to the 
State Sustainability Strategy, which is the primary task of the policy unit 
  6(Government of Western Australia, 2002). The Draft State Sustainability Strategy 
was released in November 2002. A wide ranging document, it develops eleven 
principles, six goals, and numerous actions in forty two priority areas. The role of 
non-government and community-based organisations is highlighted in the document, 
which also contains references to the work of corporations and government 
departments in coming to terms with and implementing the concept of sustainability. 
Many of the organisations highlighted in the Draft Strategy are based in offices 
uprooted by the oak tree. Rather than disrupting the flow of capital up and down the 
Terrace, as the oak tree does, the Strategy is immersed in it. In addition to promoting 
community and local government initiatives, the Strategy is trying to show how 
social, ecological and cultural considerations can be synergistically integrated with 
economic factors in the decisions that emanate from the glass towers and shape the 
development of our State. 
So what is sustainability? Is it about uprooting the icons of modernity or 
about ensuring their permanence? Is it something else? Is it possible that this 
word can be of any use in addressing the multiple crises arising from human 
relationships with technology and non-human nature? 
 
Sustainability emerged from the growing awareness of global ecological crises 
during the 1960s and subsequent decades. As a concept and a movement, it presents 
current patterns of human activity as unsustainable and looks for alternatives. While 
delivering economic growth and improvements in the material well-being of some 
people, dominant human development models have been implicated in pollution of 
air, water and soil, declining soil fertility, depletion of natural resources, destruction 
of terrestrial and marine ecosystems, species extinction, and climate change. These 
  7destructive environmental impacts imply that development cannot continue in its 
current form over the long-term, hence it is unsustainable.  
 
The search for the roots of current unsustainability and for the seeds of future 
sustainability recognises that ecological problems arise from the relationships 
between humans and non-humans. Responses to ecological crises cannot rely on 
either science or society alone. Humans, non-human nature and technology 
intertwine in the problems of unsustainability, providing immense complexity in the 
search for pathways to sustainability.  
 
I propose sustainability as a set of responses to the ecological crises that recognise 
the heterogeneity of these phenomena, defying categories of nature and culture. 
Ecological crises, including over-population, over-consumption, resource depletion, 
desertification, deforestation, enhanced greenhouse effect, the hole in the ozone 
layer, synthetic chemical poisoning, air pollution and waste management, defy 
reduction into the modern categories of science and society. Nature and culture get 
all mixed up in thinking about the causes, consequences and current reality of 
ecological catastrophes. These are complex phenomena, which cannot be adequately 
described or explained as either purely cultural or purely natural or even some 
definable combination of these two pure forms.  
 
In opening We Have Never Been Modern Bruno Latour (1993) describes the 
ecological crisis of the hole in the ozone layer. 
On page four of my daily newspaper, I learn that the measurements taken 
above the Antarctic are not good this year: the hole in the ozone layer is 
growing ominously larger. Reading on, I turn from the upper-atmosphere 
chemists to the Chief Executive Officers of Atochem and Monsanto, 
  8companies that are modifying their assembly lines in order to replace the 
innocent chlorofluorocarbons, accused of crimes against the ecosphere. A few 
paragraphs later, I come across heads of state of major industrialized 
countries who are getting involved with chemistry, refrigerators, aerosols and 
inert gases. But at the end of the article, I discover that the meteorologists 
don’t agree with the chemists; they’re talking about cyclical fluctuations 
unrelated to human activity. So now the industrialists don’t know what to do. 
The heads of state are also holding back. Should we wait? Is it already too 
late? Toward the bottom of the page the Third World countries and ecologists 
add their grain of salt and talk about international treaties, moratoriums, the 
rights of future generations, and the right to development. 
 
The same article mixes together chemical reactions and political reactions. A 
single thread links the most esoteric sciences and the most sordid politics, the 
most distant sky and some factory in the Lyon suburbs, dangers on a global 
scale and the impending local elections or the next board meeting. The 
horizons, the stakes, the time frames, the actors – none of these is 
commensurable, yet there they are, caught up in the same story (p. 1). 
 
Sustainability responds to crises like the ozone hole, looking for the thread between 
“esoteric science” and “sordid politics”, and reconfiguring relationships between 
human and non-humans in ways that enable ecological integrity and human 
development.  
 
Modern responses to the ecological crisis have variously tried to reduce it to one of 
technology and efficiency, a cultural crisis emanating from Western cultural 
proclivities to dominate non-human nature, or as some definable combination of 
ecological, economic and social indications requiring management in a holistic 
system. To define ecological problems as cultural problems, technical problems or a 
combination or the two is to deny their reality. In reality, ecological crises are neither 
natural nor cultural. The modern split between nature and culture is no longer 
sufficient, if it ever was, for knowing, describing and explaining these contemporary 
experiences. 
 
  9The Oil Mallee Project is a case study of a heterogeneous response to multiple 
ecological crises. The Project has not explicitly defined itself according to objectives 
of sustainable development. However, its existence across the boundaries of science, 
community, government, industry, investment, ecology, politics and culture, as it 
responds to one ecological catastrophe after another, demonstrates the potential for 
sustainability as a way of ordering the chaos of multiple ecological and human 
development crises.  
 
Methodology  
The problem of how to achieve sustainability is simultaneously a problem of 
ecology, technology, society, economic, culture and politics. It is a different kind of 
problem to those constructed and solved by modern institutions and disciplines; it is 
a trans-disciplinary problem, a heterogeneous problem. Sustainability research is an 
academic response to the problems of sustainability. Reflexive sustainability research 
requires a methodology that reflects the heterogeneity of these problems. 
 
Sandra Harding (1987) defines methodology as “a theory and analysis of how 
research does or should proceed” (p. 3). Methodological reflexivity in research aims 
to align research methodology and practice with researchers’ theorising about the 
reality of their subject (Alvesson and Skoldberg, 2000). This thesis contributes to 
methodological reflexivity in sustainability research by asking how sustainability 
research should proceed, given the heterogeneity of its subject. My primary research 
question asks: 
How can sustainability research methodology reflect the heterogeneous 
realties of multiple crises of ecology and human development?  
  10 
In recent decades a number of attempts have been made to establish new disciplines 
of academic enquiry that address the ecological crisis. Social science and humanities 
scholars have tried to bring ecological factors into their study of cultures and 
societies. Environmental philosophy, ecological economics and political ecology are 
examples of new areas of study that try to expand knowledge of the social and 
culture to consider the ‘natural world’. Researchers from sciences have tried to bring 
humans and society into their study of nature. Environmental science studies human 
impacts on the ‘natural world’ bringing together knowledge from a range of 
scientific disciplines.  
 
Underlying the problems of incorporating ecological knowledge into cultural and 
social studies, and social and cultural knowledge into scientific research, are the 
ontological and epistemological distinctions that separate these different ways of 
academic knowing. Explanations of epistemological and ontological differences 
between the sciences and social sciences, and within the social sciences are 
commonly expressed in terms of a continuum from positivism to relativism (Guba, 
1990). Positivistic researchers in science and social science work to know a fixed 
external reality by the application of scientific methods of enquiry. Nature and 
society exist independently of the researchers who come to know it through 
observation, experimentation and rational induction. Relativistic or constructionist 
researchers seek to understand how humans construct their worlds and societies. 
Knowledge about the world is entirely constructed by human culture and the idea of 
a reality existing independently of humans becomes meaningless, or at least 
irrelevant to enquiry into issues of social and cultural concern. Most empirical 
  11researchers work somewhere between these two ontological extremes with 
methodological paradigms delineating positions along the continuum (Denzin and 
Lincoln, 1994). 
 
Working within disciplines, or within an established methodological paradigm, 
researchers are largely untroubled by ontological concerns. Methods of research and 
discourses of analysis normally take their ontological foundations for granted as they 
work to know reality as established on their position on the continuum. Even in 
periods when the substantive knowledge about that reality is brought into question 
and undergoes revolutionary change, as described by Kuhn (1970), fundamental 
ontological and epistemological frameworks are rarely challenged from within 
disciplines of science or social science. The challenge of sustainability has provided 
the anomalies necessary to produce Kuhnian paradigm shifts in some fields of 
research. However, academic responses to the problems posed by global ecological 
and human development crises have mostly been attempts to expand existing 
discourses, through either considering nature in sociological enquiry, or in bringing 
politics, economics and human behaviour into the study of natural systems. While 
these approaches have provided important new knowledge about the challenge of 
sustainability and some sites for technological and political change, the task of 
integrating knowledge about society and culture with knowledge about nature and 
technology remains incomplete.  
 
As a researcher without prior commitment to any particular discipline, I construct 
sustainability as a trans-disciplinary problem. From a trans-disciplinary standpoint, 
the problem of how to know about sustainability without necessarily disintegrating 
  12knowledge into disciplines precedes the definition of the substantive problems of 
sustainability research. In much multi-disciplinary sustainability research, knowledge 
about problems is produced from distinct disciplines, each bringing their own 
methods to the issue as an economic problem, a social problem and an ecological 
problem, then working out how to present the different types of knowledge as 
responses to the issue as a problem for sustainable development. By contrast, I utilise 
a trans-disciplinary methodology to construct and research sustainability as a trans-
disciplinary problem throughout, rather than breaking it down into disciplines then 
trying to integrate knowledge as a final step in the research process. My general 
interest is therefore in sustainability as a trans-disciplinary problem for researchers. 
 
Material Semiotics 
I propose material semiotics, which refers to actor-network theory and its latter 
developments, as a framework for sustainability research that enables the description 
of sustainability problems without imposing modern disciplinary categories and the 
dichotomous ontology that underpins them. Material semiotics rejects the prior 
existence of the categories nature and culture, avoiding the ontological disputes and 
incompatibilities of trying to integrate knowledge from different disciplines. It is a 
relational methodology, which describes phenomena as neither natural nor cultural, 
but in terms of material relationships between actors who may be human and non-
human. It is materialist, focusing on material relationships in the construction of 
knowledge and entities, rather than maintaining the prior distinction between the 
metaphysics of the isolated mind and the material experience of objects in the world.  
 
Material semiotics avoids modern, postmodern and antimodern positions to stake out 
what Bruno Latour has called the “non-modern”. In his influential book We Have 
  13Never Been Modern, Latour (1993) presents a description of modernity that leads 
him to the conclusion which gives him his title.  
 
Latour depicts modernity as consisting of two distinct dichotomies, which form the 
basis of what he calls the “modern constitution”. The first dichotomy is the familiar 
break between nature and culture. The second dichotomy is between purification and 
mediation. Purification is the familiar work which divides the world into either 
natural or cultural phenomena, for the attention of either science or society. This is 
the work that moderns claim produces the first dichotomy, that between nature and 
culture. Latour’s innovation is his contention that the first dichotomy cannot be 
separated from the second. The work of purification can only proceed because of the 
work of mediation. Mediation is the work of hybrids in translating between the poles 
of nature and culture. These hybrids are themselves neither natural, nor cultural, nor 
any definable combination of the two, but their distinct reality is fundamental to the 
modern constitution.  
 
Hybrids, and their work as mediators between pure nature and pure culture, occupy 
an ambivalent position in the minds and worlds of “the moderns”. While the modern 
constitution, with its dichotomy between nature and culture, relies on hybrids to 
mediate between pure forms, the moderns, with their abiding faith in purification, are 
unable to give official recognition to hybrids and mediation. This is the basis of the 
modern paradox. Modernity has purported to have resulted from the separation of 
mind and body, culture and nature, as pure categories, yet under Latour’s constitution 
this has relied upon hybrid mediators between pure the categories. Thus, the 
  14moderns’ account, which neglects hybrid reality, has never been complete or 
accurate, and we have never been modern.  
 
According to Latour, the focus on purification has led to the proliferation of hybrids. 
The moderns’ wonder at the advances made by the ever increasing work of 
purification, failed to recognise the proliferation of hybrids that make purified 
categories possible. The present historical epoch is one of impending chaos as 
hybrids are forced into the attention of purified modern institutions. Biotechnology, 
food scares and ecological crises are among the hybrids that have proliferated 
beneath the modern purification of nature and culture, and require responses that 
acknowledge their reality as entities that cannot be dissolved into pure forms.  
 
John Law (1994), in his book Organizing Modernity, rejects modernist sociologies 
which assume social life conforms to a particular, pre-determined and knowable 
“order”. Instead, he argues for a modest sociology which looks for “modes of 
ordering”. Previous work from actor-network theorists, including Law and Latour, 
had described the ordering of humans and non-humans in networks of relationships. 
In Organizing Modernity, Law depicts modes of ordering which lump together what 
had previously been distinct ordering strategies into contingent categories. His 
“modes of ordering” gather together similar patterns of organising, although they are 
by no means fixed, pre-determined or universalisable. 
This, then, is what my ‘modes of ordering’ are about: they represent a way of 
imputing coherences of self-reflexive ‘logics’ that are not simply told, 
performed and embodied in agents, but rather speak through, act and 
recursively organize the full range of social materials. They offer a way of 
exploring how these modes of ordering interact to create the complex effects 
that we witness when we look at histories, agents or organizations. They are 
intended to speak to, shape, and enhance our imputational sensitivity within 
the project of a modest sociology. I’m recommending the notion of the mode 
  15of ordering as a tool for doing that job, one analogous to that done by 
concepts such as ‘style of thought’, ‘ideal type’, ‘ideology’ and ‘discourse’ in 
other sociologies. Except, perhaps, that unlike some uses of these other terms, 
it isn’t reductionist, but is relationally materialist (p. 108). 
 
Law cautions that modes of ordering are “embedded in the indefinite complexity of 
the recursive networks of the social” and that they interact with and change each 
other. Thus, they are contingent, can only be known empirically, and cannot be 
determined axiomatically or as the outcome of functional determinism.  
 
More recently John Law, Annemarie Mol and others, have developed spatial 
depictions of relational materiality that move beyond the actor-network (Mol and 
Law, 1994; de Laet and Mol, 2000; Law, 2002a). Following on from actor-network 
theory they describe objects using different topological metaphors. Topological 
understandings of material relationality add further descriptive power in knowing 
and responding to the heterogeneous problems of sustainability by allowing for 
possibilities outside stable networks. In particular, depicting objects as comprised of 
material relationships in regional, network and fluid spaces enhances the descriptive 
power of the actor-network methodology. 
 
Sustainability, in its modern formulations, is both a concept looking for a world and 
some worldly experiences looking for knowledge. Material semiotics provides the 
means for overcoming the dichotomy between mind and world. Sustainability is 
about finding ways to know and make decisions about the complex, hybrid problems 
that present themselves as ecological and development crises. It is trying to build 
ways of knowing and making decisions about proliferating hybrids. It has so far been 
constrained by its modern origins and belief in the prior existence of categories that 
are underpinned by the nature-culture dualism – ecology, economy and society. A 
  16more useful and more truthful way of knowing these imbroglios is through non-
modern description.  
 
The Oil Mallee Project 
The name ‘Oil Mallee Project’ emerged relatively recently in the history of the 
Project. Until the mid 1990s it was called the ‘Eucalyptus Oil Project’. Throughout 
its history, the Project has responded to ecological crises starting from the energy 
crisis of the late 1970s, moving on to land degradation, alternatives to synthetic 
chemicals, the ozone hole, climate change and the international food and farm crisis. 
The identity of the Project has been reconfigured as it builds relationships through its 
responses to these catastrophes. The relationships that comprise the Project have 
been as close as farmers and machinery, and as distant as mallees and Kyoto. A 
summary of the chronology of the Project is provided at the end of this section. 
 
The Eucalyptus Oil Project originated from work at Murdoch University into the 
chemistry and potential uses of eucalyptus oil, particularly the compound 1,8-cineole 
(cineole). In the early 1980s Murdoch chemistry researchers became aware that 
Australia is, ironically, a net importer of eucalyptus oil. This led to work on how a 
viable eucalyptus oil industry could be established in Western Australia (Barton, 
2000). Indigenous species of mallee eucalypts with high leaf oil content were 
identified from remnants of bush that had been spared from agricultural land 
clearing. Trial plantings of mallees began at Murdoch and on local farms in 1986 
followed by further demonstration plantings at Woodanilling, in the wheatbelt in 
1988.  
 
  17In the late 1980s the connection between a commercial eucalyptus oil industry and 
the use of trees to reduce land degradation, particularly dryland salinity, was made. 
Staff in the Western Australian Department of Conservation and Land Management 
(CALM) became interested in the Project as a potentially commercial tree crop 
which would enable large scale revegetation of low rainfall agricultural areas of the 
State. 
 
More extensive planting began in 1994 on a share-farming basis between CALM and 
farmers interested in the land conservation benefits of revegetation (Barton, 2000). 
Seedling propagation, nursery development and early grower support were also 
provided by CALM. In 1995 the Oil Mallee Association of Western Australia was 
formed as an association of growers. The Oil Mallee Association assumed the 
arrangements for supplying seedlings to growers and for direct grower support from 
CALM in 1997. The Association now has around 1100 members and, since 1993, 27 
million oil mallees have been planted in the wheatbelt.   
 
In 1997 the Oil Mallee Company of Australia was formed. Since then the Company 
has assumed control of planting and technical support for growers, while the 
Association is concerned with industry promotion and grower representation. The Oil 
Mallee Company employs Region Managers to provide grower support and 
administer seedling orders and other arrangements throughout the wheatbelt. These 
managers mediate the relationship between the company, seeking outside investment 
and promoting industry development, and the growers, seeking advice on planting 
mallees with the hope for a future return on their investment in land conservation. 
 
  18Mallees have been planted in areas identified as high risk for waterlogging, 
salinisation or erosion, around the boundaries of paddocks, adjacent to remnant 
vegetation and in alley farming configurations, where rows of trees are integrated 
into paddocks and conventional cropping and grazing continues in between.  
 
Substantial work was conducted during the 1990s at Murdoch University to 
determine potential uses for eucalyptus oil produced from oil mallees. The work 
focused on the major component of the oil, cineole. Much of the work on product 
development at Murdoch has focused on the potential use of cineole as an industrial 
solvent, particularly as a replacement for ozone-depleting trichloroethane. More 
recent work is focusing on potential innovations in pharmaceutical applications for 
cineole and using cineole to synthesise other chemicals for use in agriculture.   
 
Since the late 1990s carbon, in various forms, has become an important actor in the 
Oil Mallee Project. Oil mallees are being translated into networks of renewable 
energy and carbon sequestration, both arising from attempts to reduce rate of 
increase of the concentration of carbon dioxide in the atmosphere. Activated carbon, 
a product consumed in the gold processing and water purification, is another product 
that can be made from mallee timber. 
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number of projects to help it comply with the Australian Government policy of 
providing 2% of grid electricity from renewable sources. One of the projects 
supported by Western Power is the Integrated Wood Processing Plant, which has 
become a focal point for oil mallee industry development. Technology developed by 
the Commonwealth Scientific and Industry Research Organisation (CSIRO) and 
licensed to a private engineering firm, Enecon, will be used for processing mallee 
biomass to produce eucalyptus oil, electricity and activated carbon, an industrial 
product used for treating water and in gold processing (Stucley, 1999). The increased 
number of products from this process has the potential to greatly improve the returns 
to growers.  
 
Harvesting and processing developments initially focused on eucalyptus oil 
production, but harvester specifications have changed in recent years to 
accommodate the raw material requirements for integrated processing. Prototype 
harvesters have been developed by CALM, working with a local mechanical 
manufacturing firm. Development of a suitably reliable harvester remains to be 
achieved and provides a significant hurdle to the efficient processing of mallee 
biomass, as well as being a symbolic gap in the Project network in the minds of 
potential investors and growers.  
 
  20Mallees planted on land previously used for annual crops have the potential to 
qualify as a carbon sequestration measure under the Kyoto protocol on Greenhouse 
emissions (Shea, 1999). Carbon stored under-ground in the extensive root system of 
the mallee could be traded as carbon credits, providing additional income to growers. 
In 2002 an agreement was reached between the Oil Mallee Company and Kansai, a 
Japanese power company, to plant one million mallees for carbon sequestration, 
signifying an important milestone in the commercialisation of the industry. 
 
The Oil Mallee Project is a clear case study of sustainability. It simultaneously 
addresses several key elements of the ecological crisis, through commercial 
development that has included the interests of local communities and landscapes as 
key concerns. It has the potential to produce renewable energy and remove carbon 
dioxide from the atmosphere, thus helping slow global warming. As an agroforestry 
project it contributes significantly to the transformation of industrial agriculture and 
the conservation of soil resources. The replacement of petrochemicals with 
eucalyptus oil could reduce reliance on petroleum and the concentrations of synthetic 
organic chemicals in the environment. The processing of mallee biomass would most 
likely be small scale and distributed across the wheatbelt, stimulating local economic 
activity at an appropriate scale. The Project utilises indigenous species and increases 
the biological diversity of agricultural systems that have been based on exotic species 
that have not evolved with local soils and climate.  
 
The Oil Mallee Project consists of numerous and changing relationships between 
human, non-human and heterogeneous actors. The Oil Mallee Project and the actors 
who comprise it defy purification into nature or culture. Mallees that have been 
selected from remnant bush for high leaf oil content and planted in rows across 
  21industrial farms are neither natural nor cultural. The Project contributes to the 
management of dryland salinity, a problem that defies dissolution into purely 
political and purely technical components. The absence of a reliable harvester is of 
significant material and symbolic consequence to the development of an oil mallee 
industry. Networks of scientific publications and laboratories have intersected with 
policy and community interests in the changing identity of the Project. The Project 
crosses the boundaries of industrial sectors from agriculture, chemical 
manufacturing, forestry and energy production. The potential ecological benefits of 
the Project are connected intimately with its commercial development and its ability 
to become enrolled in fluid wheatbelt landscapes.  
 
In pursuing the primary research question I posed earlier in this Introduction, I look 
to the Oil Mallee Project as a specific case study of sustainability, and using a 
methodology of material semiotics I ask: 
How has the Oil Mallee Project persisted, and developed sustainable 
responses to multiple crises of ecology and human development? 
  22Project Chronology 
 
  Project Events  Other Events 
Phase One: 
OIL 
The 1980s 
   Allan Barton and researchers at 
Murdoch investigate fuel additive 
properties of cineole 
   Allan Barton and Ian Brooker 
identify mallees with high cineole 
content 
   Trial plantings established on 
Murdoch University campus and 
farms 
   Mallees incorporated into 
Department of Agriculture trials a 
Wongan Hills and demonstrate 
significant impact on groundwater 
levels 
   CALM develops Farm 
Forestry Program, including 
promotion of blue gum 
plantation industry in high 
rainfall areas of the south-
west 
Phase Two: 
SALT 
The 1990s 
   CALM becomes involved in 
planting oil mallees and invests in 
pre-commercial industry 
development 
   John Bartle leads CALM work 
with oil mallees 
   Seed collection and mallee 
selection by CALM 
   Oil Mallee Association formed 
   More extensive hydrological work 
conducted on the impact of trees 
on groundwater 
   Murdoch University research on 
alternative uses of eucalyptus oil, 
Alcoa use eucalyptus oil as solvent 
in workshop 
   Prototype Harvester developed  
   Oil Mallee Company formed 
   Enecon purchase 
technology for producing 
activated carbon and 
electricity from woody 
biomass 
   State Salinity Action Plan 
and Strategy 
   National Dryland Salinity 
Action Plan 
   Natural Heritage Trust 
   The Decade of Landcare 
   Kyoto Protocol signed 
Phase 
Three:  
CARBON 
The 2000s 
   Enecon meet Syd Shea and John 
Bartle and propose to use mallee 
biomass in integrated wood 
processing pilot plant in project 
with Western Power and the Oil 
Mallee Company 
   Syd Shea retires from public 
service and becomes Managing 
Director of Oil Mallee Company 
   Kalannie Distillers produce 
eucalyptus oil from mallees for 
domestic pharmaceutical market 
   Construction of IWP at Narrogin 
   Kansai invest in mallees for carbon 
sequestration 
   Oil Mallees promoted as 
leading deep rooted 
perennial with commercial 
potential for the low and 
medium rainfall areas 
   Federal Renewable Energy 
Act passed 
   Two low rainfall seasons in 
Western Australia 
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Chapter 1, makes the case for sustainability as an explicitly heterogeneous response 
to the problems of ecology and human development, which emerged in the last three 
decades of the twentieth century. A selective review of major work on the 
“ecological crisis” and sustainability, points out the heterogeneity in academic, 
activist, political and business responses to these issues. This sets up material 
semiotics as a methodology which explicitly reflects this heterogeneity, providing an 
appropriate framework for sustainability research. 
 
Chapter 2 provides a review of material semiotics from its origins in science studies, 
to the methodological insights of actor-network theory, through to recent 
developments of spatial metaphors beyond the actor-network. The theory reviewed 
here provides the rationale for the structure of the substantive chapters that follow. 
The second key task in this chapter is to describe the qualitative interview methods 
used to study the Oil Mallee Project and its relevant relationships with other actors. 
 
Chapter 3 describes the Project by following the actor, eucalyptus oil. The origins of 
the Project in university research laboratories and libraries, early field work 
identifying the species to by used in a local eucalyptus oil industry, the work of 
funding the Project, the science of developing new uses and markets for eucalyptus 
oil and the early connections to the wheatbelt and dryland salinity are described. 
 
Chapter 4 follows the Project through the relationship between eucalyptus oil 
industry and dryland salinity. The enrolment of the Project into government 
programs to manage salinity, the role of farmers in the development of the Project, 
  24controversy over the science of hydrology, and the contingent stabilisation of mallees 
as tools for salinity management are described. 
 
Chapter 5 describes the most recent reconfiguration of the Project as a response to 
global climate change. Mallees become sources of renewable energy and 
technologies for carbon sequestration. The enrolment of new technologies, different 
markets and investors are described. The absence of a reliable harvester emerges as a 
continuing weakness of the Project.  
 
Chapter 6 considers the role of the Project in changing relationships between people 
and place in the Western Australian wheatbelt. Intersections between networks of 
industrial agriculture and the ancient fluid landscape are introduced. The agro-food 
networks that shape the landscape are described before considering the possibilities 
and for the Project to reconfigure those productive relationships and reshape the 
landscape.  
 
Chapter 7 moves out of the case study back into the broader questions of the thesis to 
conclude that material semiotics is an appropriate methodology for sustainability 
research, reflecting the heterogeneity and complexity of the crises of human 
development and ecology, and the relationships between them. 
 
  25  261. Sustainability 
 
The meaning of the word sustainability is contested (Jacobs, 1999). In common 
parlance it derives from ‘sustainable development’, a phrase that was borne of 
international political negotiations as a way of resolving conflict and trade-off 
between environmental protection and economic development. Sustainability is not 
an academic word. It does not derive from intellectual discourse, theory or 
philosophy, but from worldly attempts to resolve the tensions between the need to 
avert ecological catastrophes and the need to maintain the processes of human 
development, particularly for those who live in the deepest poverty and deprivation. 
Sustainability recognises that problems of ecology and human development are 
related in ways that are not suitably represented by reduction into modern academic 
disciplines and the nature-culture dichotomy that underpins them. Sustainability and 
the problems it tries to address are heterogeneous. They are neither natural nor 
cultural, and they are not satisfactorily reducible to some definable combination of 
either category. In Latour’s (1993) terms, problems of ecology and human 
development, and sustainable responses to them, are hybrids. 
 
Sustainability is a challenge for the modern university, divided along disciplinary 
lines with groups of scholars staking out their particular piece of nature or culture in 
the project of knowing. Scholars and researchers have made important contributions 
to issues of ecology, human development and sustainability from within academic 
disciplines, and new disciplines have emerged from academic responses to these 
issues. The problem of trans-disciplinary enquiry is of central concern for 
sustainability research. The trans-disciplinary approach to sustainability research 
  27holds much potential in being able to know the heterogeneity of sustainability, and 
this thesis contributes to the methodological reflexivity of this endeavour.  
 
This chapter makes the case for the heterogeneity of the multiple ecological crises 
and their connections to human development in sustainability. It begins with a 
selective review of the history of the ‘ecological crisis’. Works by scientists, 
philosophers, economists and political theorists are reviewed, demonstrating the 
heterogeneity of the ecological crisis and responses to it. Environmental activism and 
politics are also shown to reflect the heterogeneity of the problems they aim to 
resolve.  
 
The second part of this chapter reviews differing contributions to sustainability. The 
origins of sustainability in international political response to ecological crises and the 
problems of human development are presented in a review of significant United 
Nations conferences and conventions. Local sustainability demonstrates the 
importance of participation in sustainability, but the limitations of translating 
sustainability into modern indicators of progress. The rights and needs of Indigenous 
peoples are of specific interest for sustainability, and the Indigenous sustainability 
movement demonstrates the potential for non-modern ontologies in simultaneously 
addressing ecological and development crises. Efforts to translate sustainability for 
the corporate sector are reviewed, showing the breadth of responses to these crises.  
 
My review of the differing responses to the ecological crisis and sustainability does 
not constitute a critique. In We Have Never Been Modern (1993), Latour depicts 
critique as a decidedly modern activity and, in Pandora’s Hope (1999b), he warns of 
  28the folly of iconoclasm. Latour’s uses the word “factish” to bypass modern 
attribution of “fact” or “fetish” to representations of knowledge (Latour 1997). 
Avoiding the modern urge to uncover a hidden order in the work I review, I depict 
various scholars, activists and politicians engaged in the activity of ordering 
responses to the crises of ecology and development. 
 
The positions reviewed in this chapter diverge in their constructions of the problems 
of sustainability and appropriate responses. Despite seemingly fundamental 
differences, I find convergence in the heterogeneity of the issues as they are staked 
out from various political and disciplinary positions. All the authors and movements 
reviewed depict the ‘ecological crisis’ and sustainability as neither purely natural nor 
purely cultural. While their analyses and responses display bias towards scientific 
rationalism, managerial pragmatism or cultural critique, understanding the 
relationships between human and non-human are of common concern. My 
symmetrical review of these different positions sets up the case for methodological 
reflexivity in sustainability research, with the aim of helping researchers to know 
sustainability without recourse to modern disciplinary categories.  
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Awareness of the magnitude of human impacts on planet Earth burst into popular 
consciousness in the 1960s and 1970s. After decades of unprecedented economic 
growth and technological development following the Second World War, the 
environmental impacts of improvements in human living standards became 
apparent.
3  
 
By the end of the 1960s evidence of environmental destruction and limits on natural 
resources became collectively referred to as ‘the ecological crisis’. Throughout this 
chapter ‘the ecological crisis’ is used to refer to this collective phenomenon, in line 
with the representation in the relevant literature. My own preference for depicting 
multiple ecological crises is used in extending my discussion beyond the singular 
representation.  
 
In 1962, biologist and writer Rachel Carson published Silent Spring, the landmark 
book which described the impacts of synthetic pesticides on birds, people and the 
environment (Carson, 1962). This book not only led to widespread changes in the 
manufacture, use and control of pesticides, it also sounded a rallying call to a latent 
environmental movement. Carson’s depiction of the hubris of indiscriminate use of 
synthetic chemicals and their dramatic impacts on human, bird and other forms of 
                                                 
3 Davison (2001) divides responses to the ecological crisis into first and second wave 
environmentalism. His first wave refers to early radical environmentalist responses and the second 
wave corresponds to ecological modernization, which he critiques strongly before building his case 
for a “moral craft of technology” for cultural sustainability. Although not following his anatomy of the 
environmentalism and sustainability, nor his preference for cultural enquiry into sustainability, my 
review of significant authors and moments in the environmental and sustainability movements draws 
on many of his sources.  
  30life, resonated with other environmental impacts arising from rapid technological 
change, nuclear armament and economic development. 
 
Carson’s work highlighted the dangers of modern technologies that were 
incompatible with natural system. Other early warnings of the impacts of humans on 
the environment drew attention to the finitude of natural resources and the prospects 
of famine, conflict and severe environmental harm from rapid human population 
growth. Neo-Malthusian concerns about unchecked population growth were 
crystallised in Paul Ehrlich’s 1968 book, The Population Bomb (Ehrlich, 1968).  
 
Although both Carson and Ehrlich were trained as biologists they described the 
respective crises of synthetic chemical pollution and over-population in terms that 
included consideration of the cultural origins and social implications of these natural 
problems. In 1968 a third biologist, Garrett Hardin, further described the economic 
and cultural origins of the “population problem” and prescribed authoritarian 
political responses, underpinned by a reconfigured morality (Hardin, 1968). His 
paper “The Tragedy of the Commons” begins by stating 
The population problem has no technical solution; it requires a fundamental 
extension in morality (p. 1243). 
 
Hardin’s paper brings together neo-Malthusian depictions of geometric population 
growth outstripping arithmetic growth in food production, the life-boat ethic in 
which personal freedoms are sacrificed for the survival of human civilisation, and 
neo-Hobbesian political responses based on mutual coercion. While the focus of his 
paper was the “population problem” and his argument called for restriction of the 
“freedom to breed”, the depiction of the ruination of free access common resources 
has been of enduring significance in the management of natural resources. 
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Legal and institutional responses to the ecological crisis began to reform legislation, 
policy and administration in the late 1960s. Anti-pollution legislation has a long 
history, stretching back to the late thirteenth century, but until the late 1960s it was 
mostly aimed at reducing specific public health risks rather than protecting the 
environment (Bates, 1995). More comprehensive legislative approaches to the 
ecological crisis began in the 1960s with the National Environmental Policy Act 
1969 (NEPA) passed by Congress in the United States. For the first time, NEPA 
required full assessment of the environmental impacts of proposals for development 
involving federal agencies, laying the foundations for Environmental Impact 
Assessment (EIA) (Bailey, 1997).  
 
Environmental Impact Assessment procedures were soon implemented in many 
industrialised countries including Australia, Canada, the Netherlands and Japan, and 
later the European Community (Wathern, 1988). Developing countries including 
Colombia, the Philippines and Thailand also implemented EIA procedures, although 
the general uptake was much slower outside industrialised economies (Ebisemiju, 
1993; Sankoh, 1996).  
 
Bailey (1997) quotes the NEPA legislation to demonstrate the original intent of EIA 
in bringing together economic development and environmental protection.  
…it is the continuing policy of the Federal Government… to create and 
maintain conditions under which man [sic] and nature can exist in productive 
harmony, and fulfil the social, economic, and other requirements of present 
and future generations… [Section 101 (a)]; 
 
Utilize a systematic, interdisciplinary approach which will ensure the 
integrated use of the natural and social sciences and the environmental design 
  32arts in planning and in decision making which may have an impact on man’s 
environment… [Section 102(2)(a)] (Bailey, 1997, p. 318).  
 
Furthermore, these sections of the legislation reiterate the heterogeneity and 
interdisciplinary construction of ecological problems, this time from a legal and 
administrative viewpoint. 
 
By the early 1970s a split was emerging in the increasingly popular environmental 
movement. Intellectual enquiry became roughly divided between those who sought 
to identify the deepest cultural roots of the ecological crisis, and those who sought 
more thorough scientific understanding of the problems in order to prescribe rational 
responses (Sessions, 1998). Barry Commoner’s The Closing Circle (1971) departed 
from cultural and political understandings of the ecological crisis looking for the 
meaning of the crisis “at the source of life itself: the earth’s thin skin of air, water, 
and soil, and the radiant solar fire that bathes it” (p. 11).  
 
While Commoner defers to the authority of science in understanding the origins of 
the environmental crisis, his work maintains the depiction of environmental 
degradation at the intersection of human society and natural ecosystems. His final 
chapter “The Economic Meaning of Ecology” aims to extend his scientific 
understandings of ecology into the realm of politics. In countering the “deep 
pessimism” of common responses to environmental problems he finds optimism in 
the potential for aligning ecological knowledge with economic development 
objectives.  
There is, for example, cause for optimism in the very complexity of the issues 
generated by the environmental crisis; once the links between the separate 
parts of the problem are perceived, it becomes possible to see new parts of the 
whole (p. 298). 
 
  33The Limits to Growth, the first report to the Club of Rome, was published in 1972, 
further attributing the ecological crisis as a result of and a threat to economic growth 
(Meadows  et al., 1972). A team of researchers, led by Dennis Meadows at the 
Massachusetts Institute of Technology, utilised computer modelling to predict the 
physical limits to continued economic growth, and to consider alternate scenarios for 
reaching equilibrium before breaching limits. In describing the equilibrium, or steady 
state, scenario the authors describe necessary policies, extending their highly 
numerical and abstract depiction of the “world system” into the realm of politics. 
 
The centrality of economics to the ecological crisis was reiterated by Herman Daly in 
his book Steady State Economics published in 1977. Daly’s argument is consistent 
with the steady state equilibrium policies of Limits to Growth, while adding more 
detailed economic analysis and prescription (Daly, 1977). Daly’s work was one of 
the first to link the laws of physics and of ecology to the economic theory, a task 
later taken up in ecological economics, the discipline he helped to establish. 
 
Throughout the 1970s philosophical investigations into the cultural roots of the 
ecological crisis began in earnest. In contrast to Commoner’s search for 
understanding through science, authors such as Richard Sylvan (1998) looked for 
philosophical and cultural causes for the ecological crisis and foundations for 
ecologically sensible alternatives. By the 1980s three main streams emerged in 
environmental philosophy – deep ecology, social ecology and ecological feminism.  
 
Deep ecology was first coined as a term by Arne Naess in 1972 as a way of 
distinguishing the radical questioning of the cultural and philosophical roots of the 
  34ecological crisis from shallow ecology, which had been taken up by a reformist 
environmental agenda embedded within the continuation of industrial society (Naess, 
1995; Naess, 1998; Sessions, 1998). Social ecology conceives of ecological 
destruction as an outcome of the primary oppression of humans by humans within 
the hierarchical structures of modern society (Bookchin, 1974; Clark, 1998). 
Ecological feminists, or ecofeminists, have drawn the connections between the 
domination of women and domination of nature within Western society. A diverse 
range of positions within ecofeminism have theorised this connection, from 
emphasising essential connections between women and nature,
4 to critiquing dualist 
metaphysics as the underlying logic of domination (Mies and Shiva, 1993; 
Plumwood, 1993; Warren, 1998).  
 
The work of environmental philosophers attempts to conceive of the heterogeneity of 
the ecological crisis in cultural terms. This work has been valuable in exploring some 
of the reasons for the ecological crisis, some of its connections with human 
development issues, and in describing some of the complexity that is hidden in 
scientific accounts. Cultural critique of the separation of humans from nature, and the 
relationships of domination that have arisen, questions the modern nature-culture 
dualism. However, many environmental philosophers have undertaken this critique 
from within the cultural realm, thus re-enforcing the dichotomy that underlies the 
dualism they seek to overturn. Environmental philosophers have also been criticised 
for re-enforcing the theory-practice dualism (Davison 2001).  
 
                                                 
4 Refer to Sturgeon (1997) for an account of the debate within ecological feminism surrounding the 
essentialist question. In making a case for the connection between theory and politics in ecological 
feminism, Sturgeon warns against “essentialising essentialism” in simplifying debates and criticisms 
within the movement. 
  35While acknowledging the heterogeneity of ecological problems, environmental 
philosophy has been limited by its reliance on the tools of modern cultural critique. 
The engagement of environmental philosophers with political movements has helped 
to overcome some of these shortcomings (Sturgeon, 1997; Foreman, 1995). Beyond 
this, non-modern methodologies which directly reflect the heterogeneity of 
ecological and human development crises have much to offer in resolving the 
paradox inherent in cultural critique of the nature-culture dichotomy. 
  
While academic interest and writings on the ecological crisis continued to expand, 
social movements also developed out of the 1960s counter-cultural movements into 
distinct environmental movements. The first Earth Day in 1970 provided a rallying 
point for the environmental movement which has continued to expand in the years 
since. 
 
The ecological crisis has been a specific motivation for lifestyles of voluntary 
simplicity. Ecological design principles have been developed for domestic 
technologies, including solar passive architecture (van der Ryn and Cowan, 1996). A 
renewed interest in household and urban food production also emerged as popular 
responses to the ecological crisis, including the permaculture system of gardening 
developed by David Holmgren and Bill Mollison (Hopkins, 2000; Mollison and 
Holmgren, 1978; Mulligan and Hill, 2001c). These and other movements and 
technologies for integrating ecological knowledge into daily practice and domestic 
life conflate attempts to separate the ecological crisis into the modern categories of 
nature and culture, science and society, theory and practice, public and domestic. 
 
  36The environmental movement is strongly associated with activism, which utilises 
direct action, political lobbying and other methods to prevent environmental harm 
and to promote alternatives. Environmental activism ranges from individuals and 
small groups working on specific issues of development, pollution or environmental 
harm, to large global organisations involved in international lobbying and action 
(Foreman, 1991; Foreman and Haywood, 1993; Hunter, 1979; Wall, 1999).  
 
Grassroots environmental activism has been important in responses to ecological 
crises and in shaping responses. Many of these movements began in response to 
particular local issues and found support and publicity through wider international 
networks. The Chipko, meaning “tree hugging”, movement started in India in 1973, 
with rural women protesting to stop logging and industrial development by tying 
themselves to trees. The Chipko women gained international prominence with the 
assistance of Indian physicist and ecofeminist Vandana Shiva (Mies and Shiva, 1993; 
Shiva, 1989). Other grassroots movements of people in developing countries 
resisting unjust industrial development and environmental degradation included the 
rubber tappers of Brazil, led by Chiko Mendes who was assassinated in 1988, and the 
Ogoni people of Nigeria, whose leader Ken Saro-Wiwa was executed in 1994 
(Runyan and Norderhaug, 2002). 
 
Much environmental activism has been aimed at the preservation of ‘wilderness’ 
areas, promoting ecocentric values and seeking to maintain some areas where nature 
can be left free of modern human impacts. Environmental activists have also been 
involved in action to prevent industrial developments or to clean up industrial 
pollution. Even when environmental activism has been motivated by a desire to keep 
  37nature separate from culture, the tactics, strategies and actions employed by activists 
demonstrate the heterogeneity of ecological issues, as they move between political, 
scientific, technological, economic, social and cultural domains. 
 
The formation of environmental political parties since the 1970s also reflects the 
heterogeneity of the ecological crisis and responses to it. These parties were, and in 
most cases remain, strongly connected to environmental scientists, activists, and 
philosophers. The world’s first environmental political party, the United Tasmania 
Group (UTG), formed in Australia in 1972 (Davidson, 1995; Walker, 1989). UTG 
fielded 12 candidates in the Tasmanian State election that year in protest against the 
bipartisan support of major parties for the construction of a hydro-electric dam on 
Lake Pedder in undeveloped ‘wilderness’ areas of the State’s south-west (Mulligan 
and Hill, 2001b). Since that time Green parties have formed in most democratic 
electorates, with varying electoral success. From the distinct single issue protest of 
the UTG, Green parties face the complex task of negotiating the integration of 
contested ecological values with the wider concerns of voters and governments and 
the realities of parliamentary and electoral systems and conventions (Eckersley, 
1992). The ‘realo’ (realist) and ‘fundi’ (fundamentalist) split in the German Greens, 
Die Grünen, during the 1980s and early 1990s provides a clear example of the 
tensions between radical ecology and politics and the desire for electoral success in 
order to implement reform (Dobson, 2000).  
 
Sustainability 
The trans-national character of ecological crises such as over-population, resource 
depletion, pollution, deforestation and desertification has been recognised since the 
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involved in negotiating international agreements and programs to address the 
ecological crises since the early 1970s. The United Nations has also been the site for 
the most intense and immediate debates about the rights and needs of human 
development, particularly in developing countries, compared with the need to protect 
and manage natural resources and ecosystems for future generations, and for their 
own sake.  
 
The 1972 United Nations Conference on the Human Environment in Stockholm was 
the first in a series of Conferences, conventions and declarations which responded to 
the ecological crises within the broader aims of human development, and the delicate 
processes of international political negotiation. The United Nations Environment 
Program (UNEP) was established after the Stockholm conference, providing 
resources and an institutional framework for further international responses to 
environmental issues (Unite Nations Environment Program, 2003).  
 
The United Nations provided an important forum, not only for determining 
international responses to environmental degradation and resource depletion, but also 
for making explicit the political implications of the connections between 
industrialisation, environmental harm and human development. So called ‘third 
world’ countries rejected the demands of ‘first world’ environmentalists to restrict 
industrial development and population growth rates, while pointing out the ‘first 
world’ contributions to ecological crises through the consumption and 
industrialisation that supports their economies. The global politics of the 
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industrial development and the environment.  
 
In 1983 the United Nations established the World Commission on Environment and 
Development (WCED), headed by Norwegian Prime Minister Gro Harlem 
Brundtland. The task of the WCED was to assess the problems of development and 
the environment and to propose solutions that ensured that human progress was 
maintained without jeopardising future generations’ access to resources. The 
Commission’s report, Our Common Future, was released in 1987 and proposed 
“sustainable development” as the framework for resolving tensions between 
environmental protection and human development (WCED, 1987). The report 
famously defined sustainable development as “development that meets the needs of 
the present without compromising the ability of future generations to meet their own 
needs” (p. 43). The report provided the basis for the 1992 United Nations Conference 
on Environment and Development (UNED), known as the Earth Summit, which was 
held in Rio de Janeiro.  
 
With the general framework for sustainable development from the Brundtland report, 
governments, non-governmental organisations and various lobby groups prepared for 
the Rio Earth Summit. The United Nations Conference on Environment and 
Development in Rio in 1992 was a remarkable event for international politics, as 
well as for political responses to ecological crises and human development. The 
conference was attended by over 100 heads of state, thousands of officials and 20 
000 representatives from more than 1 400 accredited non-governmental organisations 
(NGOs) (French, 1995; Miller, 1998). Government leaders at the conference signed 
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endorsed a statement on Forest Principles and adopted Agenda 21, a 300 page plan 
for achieving sustainable development (United Nations Division for Sustainable 
Development, 2003a). The conference also led to the formation of the United 
Nations Commission on Sustainable Development to follow up on the outcomes of 
the conference. 
 
Local Sustainability 
The role of NGOs at the conference and the focus on local government in 
implementing Agenda 21 signalled an increased emphasis on broad participation in 
sustainable development (UNEP, 1995), in contrast with earlier reliance on scientific 
experts and calls for authoritarian responses to ecological crises. The Earth Summit 
and Agenda 21 confirmed participation as a central principle of sustainable 
development, raising the importance of local communities and local governments in 
the resolution of ecological and development problems (Warburton, 1998). While 
implementation of local sustainability plans has been slow (Whittaker, 1997), new 
methodologies for defining, measuring and planning for sustainable development 
have been developed by workers in communities and the local government sector.  
 
Sustainability indicators are a popular tool used by local governments grappling with 
sustainability. Various models for sustainability indicators have been developed as 
local governments, and other institutions, try to measure their progress towards 
sustainability, to help set goals in sustainability planning, and to improve community 
education and awareness. Brugmann (1997) reports on early experience with 
sustainability indicators in the Sustainable Seattle Project, the Oregon Benchmarks 
program and the Santa Monica Sustainable City program. He concludes that 
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technical assessment and even public education” (p. 59).  
 
The development and use of sustainability indicators acutely highlights the 
difficulties, even incompatibilities, of translating the ideals of sustainability into 
modern systems of administration and management. Rikhardsson and Welford’s 
(1997) critique of corporate environmental management systems and the reductionist 
framing of complex ecological and social issues holds some relevance to the 
difficulties and contradictions of local governments working to define sustainability 
in terms of numerically definable indicators of progress. Sustainability indicator 
methods largely derive from local governments’ attempts to deal with the integrated 
concept of sustainable development using modern management tools, derived from a 
positivist, reductionist ontology. As Brugmann (1997) describes, indicators can be 
successfully integrated with local government management plans to monitor progress 
on specific goals, but they are unable to fully represent sustainability in its integrated 
complexity. 
 
Indigenous Sustainability 
The important role of Indigenous peoples in sustainable development was recognised 
at the Rio Earth Summit and in Chapter 26 of Agenda 21, “Recognizing and 
Strengthening the Role of Indigenous People and their Communities” (United 
Nations 1992a). Indigenous peoples are important actors in sustainability as owners 
and managers of natural resources, as peoples with particular development needs and 
aspirations, and as people with specialised ecological knowledge and values. Most 
significantly for heterogeneous understandings of sustainability, Indigenous peoples 
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nature-culture, science-society, material-spiritual and other purifying dichotomies.  
 
The fate of Indigenous peoples has been linked to modern ecological crises. 
Indigenous peoples have been displaced and their rights violated by both destructive 
and conservative constructions of ‘nature’ (Langton 1998). Utilitarian exploitation 
and pollution of ‘nature’ as resource for modern human use has failed to 
acknowledge Indigenous peoples’ ownership, management and interdependence with 
ecosystems. Modern conservation movements, which seek conserve ‘nature’, 
especially ‘wilderness’, as free from the impacts of ‘culture’, perpetuate these 
failures and the racist assumptions of ‘terra nullius’ (Bayet 1994). Where modern 
responses recognise Indigenous peoples’ relationships with ‘nature’, these have been 
romantically constructed as purely cultural or spiritual (Langton, 1998). 
 
Mick Dodson, former Social Justice Commissioner of the Aboriginal and Torres 
Strait Islander Commission in Australia, depicts the inadequacies of modern 
constructions of the relationships between Indigenous peoples and the environment.  
As a starting point, governments and land and environmental decision makers 
need to understand our relationship with land. We do not regard land in the 
language of domination. We do not always place primacy on managing the 
land and environment, or on exploiting natural resources. We do not view 
land and environment as external, purely physical things over which we seek 
to have mastery. We do not necessarily place ready distinctions between 
“nature”, and “culture”, whereby nature must be “domesticated” by human 
activities. 
 
I am not suggesting that indigenous peoples are somehow a part of nature, 
(the Mick Dundee approach if you prefer) nor that we are the “original 
environmentalists”. Those kinds of essentialist views are not far removed 
from the “noble savage” discourses of much of Western intellectual tradition, 
and have no place in today’s environmental policy making. Such 
romanticised notions of indigenous peoples are as much at risk of 
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indigenous peoples. (Dodson 1995, p. 24-25) 
 
Dodson continues to outline the possibilities for meaningful partnership between 
scientific and Indigenous knowledges as the foundation of sustainable environmental 
and land management.  
What I am suggesting is a partnership. A partnership between Western 
knowledge and “scientific” approaches to land and environmental 
management, and indigenous knowledges and approaches. Such a 
partnership, I suggest, should provide the basis for sound, sustainable 
environmental management and protection. (Dodson 1995, p. 25) 
 
This partnership approach is supported by international conventions, such as Agenda 
21, but also requires formal, legal recognition of Aboriginal ownership of land and 
sea resources (Langton 1998). 
 
The contemporary effectiveness of Indigenous knowledge and management of land, 
including the value of partnerships with non-indigenous scientists, has been 
demonstrated in several case studies from Northern Australia (Daylight et al. 2001, 
Horstman and Wightman 2001, Langton 1998). These cases dispel what Langton 
(1998) calls the “science fiction” of the superiority of scientific knowledge over 
Indigenous knowledge.  
 
Latour’s (1993) dissolution of the modern constitution adds weight to Langton’s call 
for the end of racist divisions between Western and Indigenous knowledges without 
receding into romanticism for ‘pre-modern’ cultures. Langton’s study of Aboriginal 
land management converges with actor-network theorists’ study of scientific 
laboratories in calling for materialist approaches in understanding human – non-
human relationships.  
  44The activities of Aboriginal land managers demonstrate that a materialist 
consideration is necessary for a comprehensive understanding of human-
nature relations… (Langton 1998, p. 29) 
 
Indigenous sustainability is the meeting of non-modern, Indigenous knowledge and 
practices, and the heterogeneous problems of ecology and human development. 
While modern disciplines from science and culture
5 can make valuable partnerships 
with Indigenous knowledges, Indigenous sustainability is fundamentally trans-
disciplinary (Kinnane 2002). Langton’s (1998) emphasis on materialist approaches, 
and the depiction of Indigenous peoples’ interactions with non-human species and 
landscapes through the language of relationship by authors such as Rose (1996), 
indicate the possibilities for material semiotics as a non-modern methodology for 
trans-disciplinary sustainability research.  
 
Corporate Sustainability 
Among the NGOs represented at the Rio Earth Summit was the World Business 
Council for Sustainable Development (WBCDS). Formed in 1991, the WBCSD was 
established to get business involved in the Summit, and has since grown to become 
“the leading advocate for sustainability in the business community” (World Business 
Council for Sustainable Development, 2003). The “Declaration of the Business 
Council for Sustainable Development” at the Summit began by stating 
Business will play a vital role in the future health of this planet. As business 
leaders, we are committed to sustainable development, to meeting the needs 
of the present without compromising the welfare of future generations. 
(Schmidheiny and World Business Council for Sustainable Development, 
1992, p. 1) 
 
 
                                                 
5 Rose (1988) uses her anthropological study of the Ngarinman and Ngaliwurru people in Northern 
Australia as the basis for exploring an Aboriginal Land Ethic, in the mould of Aldo Leopold (1970). 
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trade and for market reform and technological innovation as keys to improved 
efficiency, poverty alleviation and environmental protection. The importance of free 
market conditions to the WBCSD vision of sustainable development is made clear in 
the Executive Summary of Changing Course: a global business perspective on 
development and the environment  
The cornerstone of sustainable development is a system of open, competitive 
markets in which prices are made to reflect costs of environmental as well as 
other resources. (Schmidheiny and World Business Council for Sustainable 
Development, 1992, p. 19) 
 
 
More than simply promoting business interests in free trade, the WBCSD 
involvement in the Rio Summit signalled the burgeoning interest in the role of 
business in sustainable development. Sustainable development is part of a growing 
movement for Corporate Social Responsibility (CSR), and has been criticised from 
within and outside business. Alan Wood, economics editor for The Australian 
newspaper provided a scathing depiction of CSR, based on sustainability, as  
a corporate philosophy that compromises the rights of shareholders as the 
only legitimate owners of a business and gives incompetent, lazy, timid or 
dishonest boards an excuse for their failure to protect shareholder value 
(Wood, 2002).  
 
From the other side of the sustainability debate, Aidan Davison (2001), in his book 
Technology and the Contested Meanings of Sustainability, critiques the WBCSD and 
subsequent discussions of the contribution of business to sustainable development as 
part of a broader “Promethean, ecomodernist agenda” (p. 15) which undermines the 
radical potential of sustainability.  
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grander claims for the contribution of business to sustainable development and the 
resolution of the ecological crisis. However, the involvement of business in questions 
of sustainable development serves to reconfirm the heterogeneity of the ecological 
crisis and the problems of human development, and provide further examples of 
heterogeneous responses that do not conform to modern institutional boundaries or 
disciplinary categories. 
 
Critical of the free market agenda of the WBCSD in Rio, Paul Hawken’s The 
Ecology of Commerce (1993), presents an alternative view of the role of business in 
sustainability. Hawken outlines an argument for the reconstitution of business 
according to ecological principles as a fundamental response to the ecological crisis. 
The 1997 report to the Club of Rome, Factor Four outlines technological 
possibilities and management strategies for eco-efficiency that would enable business 
to halve resource use and double profits, thereby achieving a “factor four” 
improvement in productivity while minimising environmental impacts (von 
Weizsacker et al., 1997). In 1999 two of the authors of Factor Four, Amory Lovins 
and Hunter Lovins, joined with Hawken in publishing Natural Capitalism (Hawken 
et al., 1999). Natural Capitalism presented the case for “the next industrial 
revolution” based on the four strategies of radical resource productivity, 
biomimicry
6, service and flow economy, and investing in natural capital. 
                                                 
6 Hawken et al. draw on Janine Benyus (1997) work presenting case studies of “innovations inspired 
by nature” ranging from the agricultural work of the Wes Jackson and Land Institute to the Michael 
Conrad’s BioComputing Group, and draws general principles for the future of ecological design.  
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Triple bottom line reporting has been a common response by businesses to 
sustainability. John Elkington describes the logic of the triple bottom line in his book 
Cannibals with Forks (Elkington, 1999). The triple bottom line refers to the 
expansion of traditional business concerns with the financial bottom line by the 
addition of environmental and social bottom lines. Recording and responding to 
reports on environmental and social, as well as financial outcomes helps businesses 
in their contribution to sustainable development. In a similar way to sustainability 
indicators, triple bottom line reporting is a potent example of how modern 
institutions and management are attempting to deal with the trans-disciplinary 
character of sustainability through the contradictory, but pragmatically sensible, 
recourse to reductionist, positivist measurement.  
 
The triple bottom line responds to the heterogeneity of sustainability by attempting to 
reduce it into pre-existing modern disciplinary categories. The hybrid reality of 
sustainability is lost to modern managerial expediency. The triple bottom line has 
been a useful way of introducing the concepts of sustainability to modern managers. 
However, its limitations in expressing the integrated, heterogeneous reality of 
sustainability highlight the need for methodologies that move beyond modern 
categories. 
 
The strength of the corporate sustainability movement was seen in the increased 
prominence of business at the 2002 World Summit on Sustainable Development, 
held in Johannesburg to mark ten years since the Rio Earth Summit. An alliance 
between WBCSD and the International Chamber of Commerce (ICC), called 
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of the Summit and its preparatory meetings. The size and strength of this alliance, as 
well as the influence of business groups on national governments, ensured that 
business interests were prominent at Johannesburg. Claiming that BASD proved a 
positive force in Johannesburg, WBCSD’s Genevieve Tremblay reported in their 
November 2002 newsletter that 
… the latest World Summit changed the direction of the debate towards 
poverty alleviation, so breaking away from the traditional anti-business, anti-
growth and anti-progress rhetoric and moving towards a more proactive 
business agenda of providing sustainable livelihoods (p. 10). 
 
The depiction of earlier debate as being traditionally “anti-progress”, and the 
alignment of poverty alleviation with a “proactive business agenda”, confirm the 
strength of WBCSD capitalist convictions. The Summit did, however, provide an 
opportunity for a surprising, if short lived, alliance between WBCSD and 
Greenpeace.  
 
In the days immediately preceding the arrival of the Heads of State in Johannesburg, 
Bjorn Stigson, President of WBCSD, and Remi Parmentier, Political Director for 
Greenpeace International, issued a joint statement on climate change.  
Throughout the Johannesberg preparatory process, Greenpeace International 
and the World Business Council for Sustainable Development, despite our 
well known differences, we have found ourselves frustrated by a lack of 
political will and decisiveness of the governments to fulfil their commitments 
under the Rio agreements including Agenda 21…  
 
… Given the seriousness of the risks of climate change, and the need to 
reduce greenhouse gas emissions, we are shelving our differences on other 
issues on this occasion and call upon governments to be responsible and to 
build the international framework to tackle climate change on the basis of the 
UN Framework Convention on Climate Change and its Kyoto Protocol… 
(Stigson and Parmentier 2002). 
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constituents. Hence they both made it clear that longer standing differences remain, 
while stating jointly their frustration at the inability for international governments to 
maintain agreement on climate change. Their joint allegiance to the framework 
convention and the Kyoto Protocol shows that they maintain faith in the possibility 
for international political processes to work. However, their union confirms the 
blurring of modern institutional and ideological boundaries in response to climate 
change, if not broader issues of sustainable development. 
 
An increase in non-governmental partnerships for sustainable development at WSSD 
partly reflected reduced confidence in the ability of national governments to achieve 
necessary changes. In comparison to the Rio Summit, the official deliberations 
between national governments at the Johannesburg Summit resulted in fewer new 
initiatives and agreements. Partnership agreements between parties outside the 
formal conference were far more prominent in 2002 than in 1992. ‘Type two 
partnership agreements’ endorsed by UNEP, were formed or announced between 
NGOs, sub-national governments, businesses and UN agencies. The partnerships 
projects are mostly aimed at achieving specific change in a concrete issue of 
sustainable development (United Nations Division for Sustainable Development, 
2003b). While not explicitly undermining international and national political efforts 
for sustainable development, the partnership approach further signifies the 
emergence of responses to the crises of ecology and human development, which do 
not correspond to modern institutional boundaries and frameworks. Heterogeneous 
partnerships, between business, governments and NGOs, reflect the heterogeneity of 
the problems they are formed to address.  
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The multiple ecological crises are heterogeneous, contingent, dynamic and of real, 
material consequence to humans and non-humans on this planet. The various 
depictions of, and responses to, the problems of ecology, and more recently 
sustainability, recognise this heterogeneity as a first point. However, beyond this 
initial realisation, many of the movements I have reviewed rely on modern 
intellectual tools to think through the issues and their responses. Indigenous 
sustainability as an emerging trans-discipline is a significant exception to these 
purifying tendencies. The modern priority of purifying phenomena into the 
ontological categories of nature and culture has limited the capacity of other 
intellectual movements to respond to the hybrid reality of ecological crises and 
sustainability. 
 
Sustainability provides a framework that acknowledges the heterogeneity of 
ecological crises and their relationships to problems of human development. 
Sustainability emerged from attempts to come to terms with the complexity and 
contradictions inherent in the human and non-human relationships that comprise 
development and its ecological impacts. Sustainability cannot be adequately 
explained in either scientific or cultural terms and requires a symmetrical vocabulary 
that is able to describe humans and non-humans in the same words. 
 
Sustainability research requires a methodology for knowing ecological crises and 
sustainable responses in their heterogeneous reality, without recourse to prior 
disciplinary and ontological categories. Cultural critique and scientific rationalism 
have provided valuable knowledge about the origins and extent of the problems. 
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complexity of sustainability. Research guided by such a methodology could better 
inform practitioners, including government officers, activists and business people, as 
they negotiate the relationships of sustainability.  
 
The Oil Mallee Project 
The Oil Mallee Project is a case study of sustainability as a heterogeneous response 
to problems of ecology and human development. The Oil Mallee Project recognises 
the relationships between humans and non-humans that comprise problems such as 
the energy crisis, ozone depletion, dryland salinity, biodiversity loss, climate change 
and rural decline. These sustainability issues and their relationships to the Project are 
described using the symmetrical methodology of material semiotics in chapters 3, 4, 
5 and 6.  
 
The energy crises of the 1970s forewarned of future physical limits to oil production 
and its impacts on economic growth and political stability. Responses to the crisis 
included investigations into alternate fuel sources. The Eucalyptus Oil Project began 
with the development of eucalyptus oil as an additive to ethanol – petrol blends for 
transport fuels (Barton, 1983). This was an intermediate solution to oil scarcity, with 
the potential to develop a new industry in rural Western Australia. 
 
The depletion of the stratospheric ozone layer, reported in the mid 1980s was a 
significant ecological crisis which helped galvanise international political responses 
to issues of ecology (French 1997; Liftin, 1994). The Montreal Protocol and 
subsequent meetings led to a ban on ozone depleting substances in industrialised 
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Convention  et al., 2000). One of the substances banned under the international 
agreements was tricholoroethane, a solvent used as an industrial degreaser. The 
development of eucalyptus oil from mallees as an alternative degreaser builds a 
relationship between international responses to ozone depletion and local efforts to 
sustainable manage dryland salinity (Barton, 2000). 
 
Dryland salinity in Western Australia is caused by the over-clearing of land to 
develop agriculture (Government of Western Australia, 2000). Salinity threatens the 
remnant biodiversity of the region, as well as its long-term economic viability. 
Sustainable management of salinity, as demonstrated in the Oil Mallee Project, 
requires knowledge of the relationships between people, trees, land, water, machines 
and markets. The Project recognises that the biophysical reality of salinity requires 
tree planting on a scale much beyond the capacity of voluntary conservation planting 
on non-commercial land. The commercial imperative of the Project derives from the 
recognition that farmers cannot afford to plant trees on productive land unless they 
produce an economic return. Moving beyond scientific description of a land 
degradation problem, the Project follows the relationships between farmers, land, and 
markets to develop a sustainable management option for dryland salinity. 
 
Climate change is proving to be one of the most intractable problems of the global 
ecological crisis. The causes of climate change are deeply connected to the fossil fuel 
powered industrial technologies which drive economic development. The 
consequences of climate change are uncertain but are likely to be most severe for the 
poorest people and for non-human species (Intergovernmental Panel on Climate 
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Kyoto protocol, while individual nations and corporations are working towards their 
own commitments on greenhouse gases. The Oil Mallee Project includes measures 
taken to develop renewable energy technologies and sequester atmospheric carbon. 
The Project demonstrates the integrated benefits that can come from sustainable 
responses to climate change, providing alternatives to fossil fuel dependent economic 
growth. 
 
The economy of rural Western Australia is dependent on agriculture, which is 
vulnerable to the cost-price squeeze that threatens farm viability in most parts of the 
world (Goodman and Redclift, 1991). Sustainable rural development, exemplified in 
the integrated processing potential of the Oil Mallee Project, maintains the viability 
of the dominant farming enterprises while diversifying income sources, particularly 
from locally processed products. The mallee alley farming that system enables 
farmers to maintain and improve the viability of existing enterprises, also holds the 
potential for novel income sources, such as the local processing of biomass for 
energy, activated carbon and eucalyptus oil (Bartle, 2001). As well as introducing a 
new species and incomes sources to the farm, the Oil Mallee Project also introduces 
a new industry and employment opportunities to rural communities.  
 
The description of the Oil Mallee Project as a sustainable response to the multiple 
crises of ecology and development, demonstrates the potential for material semiotics 
as a methodology for sustainability research. Chapter 2 provides a detailed review of 
the literature contributing to this methodology, setting the framework for my 
research on the Oil Mallee Project as a case study of sustainability. 
  542. Methodology 
 
It can, of course, be argued that a lack of reflexivity is inevitable in an area 
which is still comparatively young, and that excessive attention to 
methodological issues would detract from the production of badly needed, 
albeit preliminary, research findings. But, in fact, the evidence available 
suggests that new research areas do not usually postpone discussions of 
methodological issues in favour of the early production of substantive results. 
Rather, methodological clarification and discussion take place at an early 
stage of development… (Latour and Woolgar, 1979, p. 18) 
 
Written in the late 1970s as a contribution to the social studies of science, a research 
field that had begun in the 1960s, Latour and Woolgar’s (1979) assessment of the 
need for methodological reflexivity in relatively young research areas finds relevance 
today in the field of sustainability research.  
 
As with many new research agendas, the findings of sustainability research are 
anticipated with tremendous urgency. Biodiversity remains under threat, the global 
atmosphere continues to warm, soil continues to be depleted, and millions of people 
still live in poverty in unhealthy and dangerous environments. There are so many 
problems to be solved, it seems the only moral path for sustainability researchers is 
to throw our intellectual weight behind the cause, and wait to have those 
methodological discussions over a cup of fair-traded organic coffee, made with 
locally collected and purified water, heated using electricity from the car park full of 
hypercars outside our solar passive designed, community integrated, globally 
networked, paperless universities.  
 
As Latour and Woolgar (1979) point out, methodological issues should not be 
postponed until substantive issues are resolved. In the case of sustainability research 
the seeming intractability of the substantive problems demand, more rather than less, 
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of filling a brand new photocopier in a sustainability research institute with recycled 
paper. I know the struggles to get sustainability researchers to make their weekly 
contribution to the department tea fund, which barely covers the cost of multinational 
tea and coffee, milk from industrial dairies, and sugar that threatens the health of the 
World Heritage, Great Barrier Reef. I know the battles fought for air conditioned 
offices and I see the streams of single occupier, internal combustion engine cars 
flowing from the car park of the ever more corporatised university every afternoon. 
If even these most intimate problems of sustainability cannot be solved by 
sustainability researchers, surely methodological clarity and reflexivity can no longer 
be postponed. 
 
Attention to methodology in sustainability research, rather than interfering with the 
practical value of its outcomes, strengthens the active engagement of researchers, 
practitioners and communities in seeking alternatives to the dominant models of 
unsustainable progress. In Ecofeminist Natures, Noël Sturgeon (1997) presents a 
model for theory-in-practice, arguing that “the most vital radical political theories 
develop in tandem with radical movement practice; one does not precede the other” 
(p. 195). A methodology for sustainability must overcome the dichotomies of theory 
and practice, metaphysics and experience, radical and incremental change. A 
reflexive methodology, following the material semiotics of actor-network theory and 
its further developments, not only enables description of heterogeneous relationships 
between humans and non-humans, but a critical awareness of the relationships that 
comprise theory and practice, methodology and research outcomes. 
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by Murdoch and Clark in a paper published in 1994. In particular they described its 
potential to overcome the problem of incorporating scientific and local knowledge on 
a symmetrical basis in the production of sustainable knowledge. This thesis also 
makes the case for actor-network theory and further developments, which are 
collectively referred to as material semiotics (Law 1999), as a framework for 
sustainability research. The dichotomy of local and scientific knowledge is one of the 
many hurdles to sustainability research that material semiotics avoids. It provides a 
useful framework for knowing the heterogeneous reality of crises of ecology and 
human development and their sustainable resolution. 
 
This chapter reviews the key contributions to material semiotics, from early 
laboratory studies that contributed the foundations of actor-network theory, to the 
more recent exploration of alternate spatial metaphors for material relationships. It 
then describes the methods I used to collect the empirical data, which I use to build 
the representations of the Oil Mallee Project in the thesis. Finally, the delineation of 
this material into the chapters oil, salt, carbon and wheat is described as consistent 
with the methodology that guides the work. 
 
Actor-network Theory 
In an article published in 1999, John Law described actor-network theory as “a 
semiotic machine for waging war on essential difference” (p. 7). Later, Law defined 
semiotics as  
… the study of relations. More specifically, it is the argument that terms, 
objects, entities, are formed in difference between one another. The argument 
is that they don’t have essential attributes but instead achieve their 
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2002a, p. 118) 
 
 
 
Actor-network theory extends the semiotic insight from language to all materials, 
thus has been described as “material semiotics” or “relational materiality” (Law, 
1999, p. 4). Actor-network theory is a methodology that describes relationships 
between actors without drawing essential distinctions between human and non-
human actors, social and natural relationships.  
 
Actor-network theory emerged within science studies as a departure from both 
naturalistic accounts of science, and social constructionist accounts of science 
practices in producing knowledge. Rather than viewing science as a unique mode of 
producing knowledge about an external reality, or as the result of social and political 
construction, the actor-network theorists sought to apply the same methodology to 
the study of natural and social sciences. Consequently, actor-network theory does not 
distinguish between natural and social categories existing prior to description. 
Objects or subjects, which are categorised as natural or social under modern 
ontology, are described in the same terms within an actor-network methodology. The 
relationships between actors, and the relationships that comprise actors, are of 
interest in the study of actor-networks. Actor-network theory is therefore able to 
describe and account for heterogeneous reality, rather than enforcing prior 
ontological categories of nature and culture. 
 
In its rejection of prior ontological categories, particularly the priority of dualistic 
nature-culture, and in its attention to relationality, the ontology and methodology of 
the actor-network holds much in common with contemporary theoretical 
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1997; Harding, 1987), cultural studies (Said, 1991) and social geography 
(FitzSimmons and Goodman, 1998). Of particular interest in sustainability studies, 
ecofeminists, including Plumwood (1993; 2002), have presented arguments for a 
relational metaphysics as alternative to the logic of dualism which underpins Western 
culture.  
 
Bruno Latour, in his book Pandora’s Hope (1999b), emphasises the ontological 
implications which underpin the symmetrical methodology of the actor-network. He 
presents a caricature of modern ontology, and the epistemological questions that 
arise from Descartes’ mind-in-a-vat desperately seeking certainty about the world 
outside. In explaining his relational ontology, Latour also dismisses the divide 
between words and the world, the intellectual result of Descarte’s dichotomy 
between mind and nature, and makes the case for the realist, though uncertain, 
knowing of a mind-in-a-body-in-the-world.  
 
The ontological insights of actor-network theory are intimately connected to the 
practice of research and the methodological principles that developed from studies of 
science and technology. Early anthropological studies of laboratories and scientists in 
action, provided the basis for formalising methodological principles that guide 
empirical actor-network studies (Callon, 1986a; Callon, 1986b; Latour, 1987; Latour 
and Woolgar, 1979). These methodological principles are considered to be the 
foremost contribution of actor-network theory. In the collection of essays Actor 
Network Theory and after (Law and Hassard, 1999), principal theorists in the 
movement warned against the jargon that has developed around actor-network 
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developments have contributed to simplification of the methodology, with a resulting 
loss of complexity (Latour, 1999a; Law, 1999). 
 
Generalised Symmetry 
In their studies of science laboratories and technology development projects, the 
actor-network theorists expanded Bloor’s principle of symmetry. Bloor’s principle 
calls for sociologists to study scientific mistakes and errors in the same way that they 
study scientific facts (Bloor, 1976). The actor-network theorists expanded it to a 
generalised principle of symmetry, whereby humans and nonhumans are treated 
equally in the study of networks of relations between heterogeneous material entities.  
 
The principle of generalised symmetry arose from Latour and Woolgar’s call for 
methodological reflexivity in science studies, through their anthropology of a 
laboratory in Laboratory Life (Latour and Woolgar, 1979). Further confirmation of 
the principle is provided by Michel Callon in his study of the scallop fishery in St 
Brieuc Bay when he defines generalised symmetry as using the same vocabulary for 
describing social and natural considerations of scientific of technological 
controversies (Callon, 1986b). 
 
The principle of generalised symmetry guided the anthropological studies of science 
that contributed early empirical cases that were crucial to the development of actor-
network theory. The foundations for a symmetrical anthropology are outlined as 
seven “Rules of Method” and six “Principles” by Latour (1987) in Science in Action, 
as early guidelines for actor-network science studies. The importance of studying 
controversy and accusations of irrationality within emerging or disrupted networks of 
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symmetrical position of the researcher demands that actors on various sides of 
controversies are considered simultaneously. Science and technology are subsets of 
broader networks of techno-science, and culture and nature are not valid as pre-
existing categories in explaining phenomena but emerge from the actions and 
relationships of heterogeneous actor-networks. 
 
The principles of symmetrical anthropology are demonstrated in numerous case 
studies presented by actor-network theorists. Latour’s Aramis, or the Love of 
Technology (1996) and Law’s Organizing Modernity (1994) are exemplars of the 
application of the methodological rules and principles to complex techno-science. 
Latour’s detective story to discover “who killed Aramis”, a project to develop a 
personal rapid transit system in Paris, emphasises the requirement to “follow the 
actor”, human or non-human, with discipline and rigour (Latour, 1996). While 
maintaining focus on the actor, Law’s description of the Daresbury Laboratory, a 
particle physics research facility, draws attention to the role of the researcher and 
brings modesty and reflexivity to the study of socio-technical networks and modes of 
ordering (Law, 1994). 
 
Sociology of Translation 
Early case studies under the principle of radical symmetry worked to develop a 
“sociology of translation”, with a language for describing human, non-humans and 
their relationships, in terms that did not fall into either science or society. Michel 
Callon’s foundational study of a scallop fishery in St Brieuc Bay defines the words 
translation, enrolment, interessement, interest, dissent and obligatory passage point. 
Callon demonstrates their use in providing a symmetrical description of the 
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scientists, fishers and a host of other actors (Callon, 1986b). 
 
My description of the Oil Mallee Project, while working to maintain actors’ voices, 
uses some of the actor-network vocabulary as it was developed in early studies. 
Following the glossary of Callon et al. (1986) and other publications by Callon 
(1986a; 1986b) and Latour (Latour, 1987; Akrich and Latour, 1992), a list of these 
words is provided in Table 1.  
 
Within the sociology of translation, human and nonhuman actors engage in networks 
and simultaneously are networks themselves. Callon and Law (1995) extend Latour’s 
(1993) explanation of hybrids, through the concept of the hybrid collectif, which 
acknowledges the material relations required to create agents or actors who engage in 
wider actor-networks. They use the example of a human manager who cannot be 
removed from the network of relations with nonhuman entities such as paper, office 
furniture, information technology and other materials that contribute to building 
agency within wider networks that the manager is part of. The manager is a collectif 
of human and nonhuman materials in a network of relationships. The term actor-
network is an “intentionally oxymoronic” way of expressing the idea of the hybrid 
collectif (Law, 1999, p. 5, emphasis in original). 
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Word Actor-network  meaning 
interesse  The action of interesting, enrolling or translating which involves one actor 
attracting a second, by coming between it and a third entity. It is the basic 
form of translation. 
enrol  The definition and distribution of roles within an actor-network. These 
distributions are not fixed or pre-established and are not necessarily 
successfully imposed upon actors. 
translation  The methods used by an actor to enrol others. These methods involve the 
definition and distribution of roles, the strategies the actor-network uses to 
make itself indispensable to other actors, and the changes imposed on actors 
as a result of their enrolment in the actor-network. The identities of actors 
are modified by their enrolment in the actor-network, and their interests are 
translated into the changing interests of the actor-network. “Articulation” is 
also used to refer to changing interests as actor-networks are constructed 
through enrolment. 
obligatory 
passage point 
In the process of interessement and enrolment an actor becomes an 
obligatory passage point for other actors in the network in meeting their 
interests. The interests of the enrolled actors are displaced through the 
obligatory passage point of the enrolling actor during translation into the 
actor-network. 
dissent  Actors whose interests are not met by their translation into the actor-
network may dissent from their enrolment and break the relationships that 
define their position in the actor-network. 
black-box  Actor-networks with stable enrolments and relationships between actors can 
be simplified and depicted as black-boxed actors, without continued 
reference to the enrolment and translation of all the interests that comprise 
it. Black-boxes can be opened as actor-networks become destabilised by 
events, or when actors dissent from their enrolment, and relationships and 
interest within the actor-network become visible. 
stabilise Actor-networks  become stabilised when actors’ interests are translated 
through the material relations that result from their enrolment in the 
network. In stable actor-networks the relations and processes of enrolment 
and translation may become “black-boxed” or “punctualised”.  
immutable 
mobile 
An object or fact that can be transferred from the immediate, local situation 
of its observation into other contexts without change. Immutable mobiles 
are generated across long networks of artefacts, instruments and 
technologies. They enable “action at a distance”. 
performance  The outcome and continued work of enrolment, the distribution of roles 
within an actor-network. Distinct arrangements of relationships and actors 
that correspond to the on-going translation of interests. 
actor-world  The world of entities generated by an actor-network. For a given actor, the 
network that it has created, which constitutes it, and of which it forms a 
part, becomes its world. 
(Sources: Akrich and Latour, 1992; Callon, 1986a; Callon, 1986b; Callon et al., 
1986; Latour, 1987) 
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Law’s Daresbury study is founded on his rejection of the modern notion of a pre-
existing social order, and his interest in studying the processes of ordering 
undertaken in heterogeneous material relations. He describes the elements of a 
“modest sociology” which is concerned more with the description of ordering 
processes than with explanation of the social order.  
Such sociologies are relatively modest, relatively aware of the context of their 
own production, and the claims that they make tend to be relatively limited in 
scope. In addition, they are non-reductionist, concerned with social 
interaction, empirically grounded, and tend to be symmetrical in their mode 
of sociological investigation. Finally they make a serious attempt to avoid 
starting off with strong assumptions about whatever it is they are trying to 
analyse. (Law, 1994, p. 9) 
 
 
Reflexivity is a central principle to a modest sociology. It is evident in Law’s self-
reflexive writing style and the multi-vocality of his text. Without completely 
deconstructing himself as author, Law grapples with his anxieties as a researcher, the 
tension of describing the heterogeneity of the researcher in relationships with 
research participants, and the writing process as a mode of ordering. Multivocality 
and a multiplicity of writing styles are used in Latour’s Aramis, or the love of 
technology (1996), written in what he describes as a “hybrid genre” (p. ix). Latour 
mixes fictionalised narrative and characters with interview transcripts, theoretical 
explication and extracts from technical and other documents. The choice of hybrid 
written presentation reflects the heterogeneity of his task in conducting and 
presenting a symmetrical study of a technoscientific project which bypasses 
dichotomies of the technical and the social. 
 
Law’s modest sociology guides his development of “modes of ordering”. Reflecting 
post-structural influences, with explicit reference to Foucault, the modes of ordering 
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following the actor, actor-network theorists shifted attention away from the search 
for one unfolding order, a noun, to the activity of ordering, a verb. Law’s modes of 
ordering gather together patterns of ordering into contingent categories, or modes. 
Modes of ordering are empirically derived, interact and intersect each other, and are 
contingent, rather than fixed and universalisable.  
 
Multiple Ontologies 
The post-structural ontology of actor-network theory is not fixed. Ontologies, or 
realities, vary between actor-worlds. Further, actors realities are dynamic rather than 
fixed around dichotomous or dualist categories. Variable ontology is a concept 
described and employed by Latour (1996) in his description of Aramis.  
Technological projects are deployed in a variable-ontology world; that’s the 
result of the interdefinition of the actors (p. 173). 
 
Ontologies are negotiated through the process of stabilisation of networks. The 
processes of enrolment and translation of material interest by actors, in accordance 
with their ontological perspectives, creates a “world-for-others that strongly 
resembles an absolute world with fixed reference points” (p. 194).   
 
Annemarie Mol (1999) addresses the multiplicity of reality in her discussion of 
ontological politics regarding alternative performances of anaemia in medical 
settings. Performance, as used by Mol, refers to distinct arrangements of actors and 
relationships, and the actions of maintaining those enrolments. The distinct 
ontologies performed within different actor-networks shape the construction of 
identities within the networks. Mol identifies three performances of anaemia, 
corresponding to three distinct ontologies: clinical, statistical, and 
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realities of anaemia constitute, or perform, different identities, not only of the disease 
but of other actors enrolled in its networks. In particular, the performance of anaemia 
through distinct statistical categories of humans – women, men, pregnant women – 
demonstrates how ontologies construct identities, in ways that interfere with and 
connect to alternate performances of these actors, in this instance the performance of 
sex difference. Mol raises questions about how choices are made, and who chooses 
between different ontologies, how alternate ontologies intersect and interfere with 
each other and the complexities that undermine plural conceptions of ontological 
politics. 
 
Power 
Power in actor-networks is an outcome of the heterogeneous relationships rather than 
a property of social structures. Law (1991) acknowledges the influence of Foucault, 
before departing from Foucault’s conviction that power cannot be stored, as it limits 
description and explanation of power distribution. Law conceives of five distinct but 
connected approaches to power: power to, power over, power storage, power 
discretion, and power effects. The fifth approach is his contribution from actor-
network theory, and enquires into the process of stabilising relations that generate the 
effects and conditions of power.  
 
Beyond Actor-network Theory 
Actor-network theory, through the 1980s and 1990s, was largely successful in 
developing a methodology for heterogeneous description of techno-science. 
However, concerns with the pre-eminence of strategic heroes at the expense of 
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inspired further development of the ontological insights of material semiotics beyond 
the metaphor of the actor-network (Law and Hassard, 1999). 
 
Others 
Lee and Brown (1994) provide a fundamental criticism of early actor-network 
studies, identifying the totalising tendencies of the methodology. They criticise actor-
network theory for its “stretching of the Nietzschean worldview and the discourse of 
liberal democracy to cover everything” (p. 774). The application of generalised 
symmetry implies that the interests of all actors are represented in actor-networks, 
and denies the possibility of representing interests that are not enrolled, or whose 
enrolment results in their interest being subverted by the processes of translation. 
Thus the possibilities and alternate ontologies of Others, who are outside or 
peripheral to actor-networks, are denied. 
 
Whatmore and Thorne (2000) address Otherness by drawing actor-network theory 
closer to feminist studies of science in their account of a “spatial formation of 
wildlife exchange”. They describe two distinct modes of ordering as they follow 
networks constructed around the conservation of elephants. Consistent with feminist 
accounts of science, they particularly draw attention to how these modes of ordering 
work through and construct the bodies of the elephants. 
 
Feminist concerns with the marginalised, those at the ‘zero point’ between nature and 
culture were brought into actor-network theory by Star (1994), who argues for 
greater attention to be paid to the unenrolled ‘cyborgs’ or ‘monsters’ on the margins 
of stable networks. The monster view-point enables the heterogeneous relationships 
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monsters ask not only how the networks are built and stabilised, but who is excluded, 
and who pays for the stability of categories that emerge from heterogeneous 
networks. 
 
Recently Law has drawn together his concerns about bringing Others and complexity 
into theories after actor-networks (Law, 2002b). In his description of the design of an 
aircraft, he revisits heterogeneity, including his earlier work on “heterogeneous 
engineering” (Law, 1987), as a central element of the relational ontology of actor-
network theory, emphasising that heterogeneity is itself heterogeneous. That is, there 
are multiple heterogeneities, of which the material heterogeneity of actor-networks is 
just one.  
 
Spaces  
Law pursues the alternative spatial metaphors to overcome the limitations of the 
actor-network while maintaining the central insights of material relationality. He 
introduces the mathematics of topology and its usefulness in moving beyond network 
metaphors of space.  
Topology is a branch of mathematics which explores the character of objects 
in space. So how does this work? A non-mathematical answer is that 
topologists think about spatiality by asking questions about the continuity of 
shapes: the properties that the latter retain while they are also being 
deformed. In topology, for instance, a shape is said to hold its form while it is 
being squeezed, bent or stretched out – but only so long as it is not also 
broken or torn. If it is broken or torn, then it changes, it is no longer 
homeomorphic. (Law, 2002a, p. 94, emphasis in original) 
 
He returns to his earlier study of Portuguese sailing vessels and exploration, to make 
the distinction between the stability of the vessels in Euclidean, or regional, space 
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topological insight to encapsulate fluid spaces and objects.   
 
Regional space is the topology which is most familiar in the Western mind. As Law 
(1999) describes 
Objects with three dimensions are imagined to exist precisely within a 
conformable three dimensional space. They may be transported within that 
space without violence so long as they don’t seek to occupy the same position 
as some other object. (p. 6) 
 
 
Network space is defined by actor-network theory. Latour described network space 
in introducing the network metaphor to science studies in Science in Action (1987)  
If technoscience may be described as being so powerful and yet so small, so 
concentrated and so dilute, it means it has the characteristics of a network. 
The word network indicates that resources are concentrated in a few places – 
the knots and the nodes – which are connected with one another – the links 
and mesh: these connections transform the scattered resources into a net that 
may seem to extend everywhere (p. 180, emphasis in original). 
 
Latour’s immutable mobiles, which enable action at a distance, are crucial 
illustrations of the conditions for integrity of network objects. Network objects may 
be transported across regions, without destruction, so long as the network of 
relationships that constitute them remains stable (Law, 1999).  
 
Fluid space has been utilised as a metaphor for relational materiality in describing the 
performance of anaemia (Mol and Law, 1994) and the Zimbabwean bush pump (de 
Laet and Mol, 2000). Fluid actors described in the Zimbabwean bush pump case 
differ from network actors in that they dissolve into their surroundings, are adaptable 
to differing relationships, no longer need clear cut boundaries of solid identities, and 
have “vague and moving” boundaries (de Laet and Mol 2000, p. 225). The fluid 
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technology” across the rural areas of Zimbabwe. 
Because in travelling to ‘unpredictable’ places, an object that isn’t too 
rigorously bounded, that doesn’t impose itself but tries to serve, that is 
adaptable, flexible and responsive – in short, a fluid object – may well prove 
to be stronger than one which is firm (Morgan, 1994 in de Laet and Mol, 
2000 p. 226) 
 
 
 
In a fluid topology, depicted in the bush-pump, Law (2002a, p. 99-100) discerns four 
conditions for continuity: 
-  no particular syntax of relations is privileged; 
-  relations configure themselves bit by bit rather than all at once; 
-  no particular boundary around the object shape is privileged; and 
-  mobile boundaries are needed for objects to exist. 
These conditions allow alternate possibilities for objects to exist despite apparent 
deformation or discontinuity in network and regional space. The Bush pump, a fluid 
object, may not conform to the stable relationships required of a network object, and 
its shape in regional space is deformed as parts are substituted and replaced using 
materials at hand. Nevertheless, it exists and functions effectively as a fluid actor 
which is distributed across the regions of rural Zimbabwe (Law 2002a).  
 
The development of alternate spatial metaphors enables the consideration of Others 
within an ontology of material relationality. According to Law, “Network space and 
fluid space are Other to one another”, and each performs alternate politics (Law 
2002a). Just as the construction and denial of Others are vital to the continued 
construction of central, colonising identities, it is the intersections between different 
topologies that allow for the movement and continuity of objects. 
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produced within different topologies. (Law 2002a, p. 96, emphasis in 
original) 
 
This is most explicitly demonstrated in Law’s reconsideration of Latour’s immutable 
mobiles as intersecting regional space, through which they travel, and network space, 
in which they are held stable by the relationships that comprise them. It is their 
stability in networks of science that enable Newton’s laws to travel through regional 
space, such that they hold equally true in Gabon as they do in London (Law 2002a).  
 
Murdoch (1998) considers the implications of actor-network theory for geographical 
analysis, and identifies two main types of spaces emerging from network 
configurations. Networks are comprised of “spaces of prescription” which formalise 
relationships and “spaces of negotiation” in which malleable local relationships 
enable the network to function. Murdoch’s analysis includes reference to Serres’ 
topological description of space-time through the metaphor of the crumpled 
handkerchief (Serres and Latour, 1995). While Murdoch insists that his prescriptive 
and negotiated network spaces do not correspond to the fluid and network spaces 
depicted by Mol and Law (1994), overlap and merger of the different types of space 
are also important in the stability of objects and relationships he describes. 
 
Discussions of ‘spaces’ and ‘objects’ risks falling into modernist spatiality with its 
universalised abstractions preceding possibilities for the concrete particularities of 
the object. However, consistent with the development of material semiotics, Law 
(2002a) points out that “spaces are made with objects” (p. 96, emphasis in original). 
Spaces, whatever their topology, are performed through the material relationships 
that define their objects. 
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Places 
Places are important for sustainability. The relational metaphysics proposed by 
ecofeminist Val Plumwood finds its origins in close relationships of friendship, love 
and care in intimate spaces (Plumwood, 1993). Sense of place, explored by George 
Seddon in his description of the Western Australian Swan Coastal Plain (1972), and 
more generally by Edward Relph (1976), speaks of the relationships between people, 
landscape, other species, the built environment and stories.  
 
Non-indigenous Australians, as colonial and post-colonial peoples, have struggled to 
define a sense of place through the disjuncture between cultural imaginings and 
ecological realities (Lines, 1991; Mulligan and Hill, 2001a). Throughout the colonial 
and national history of Australia non-indigenous people have developed relationships 
to specific places and come to understandings about the Australian landscape that 
move beyond European aesthetics and the colonial project of creating modern order 
out of the chaos of ‘wilderness’ (Bonyhady, 2000). Sense of place has been described 
through the modern categories of nature and culture. However, in recognition of the 
relationship between them as they are performed in particular localities the 
description and theorising of sense of place can draw much from the variable 
ontologies of material semiotics.  
 
Sarah Whatmore’s interest in place within relational materiality is prominent in the 
study co-authored with Phillip O’Neil on Pepper’s Hotel Trust, a prominent 
Australian luxury hospitality business (O’Neill and Whatmore, 2000). O’Neill and 
Whatmore’s account draws out the importance of the personal in business 
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gastronomic landscape crucial to its success.  
 
John Urry (1995) describes the construction of the Lakes District as a place for 
tourism. The similarities between Urry’s approach to describing the process of 
constructing the Lakes District, and material semiotics is confirmed in a later review 
of the sociology of space and place where, influenced by the geographer Doreen 
Massey, he states 
Places can therefore be loosely understood as multiplex, as a set of spaces 
where ranges of relational networks and flows coalesce, interconnect and 
fragment. Any such place can be viewed as the particular nexus between, on 
the one hand, propinquity characterized by intensely thick co-present 
interactions, and on the other hand, fast flowing webs and networks stretched 
corporeally, virtually and imaginatively across distances. These propinquities 
and extensive networks come together to enable performances in, and of, 
particular places. (Urry, 2000, p. 13) 
 
Performativity, relationality and networks are all familiar from the early corpus of 
actor-network theorists. The co-presence of thick, propinquitous relationships and 
fluid, distant connections begins to extend the network metaphor beyond these 
foundational ideas towards the latter spatial considerations of Mol, Law, de Laet, 
Murdoch and Strathern (de Laet and Mol, 2000; Law, 1999; Mol and Law, 1994; 
Murdoch, 1998; Strathern, 2002).  
 
Strathern (2002) uses Casey’s (1996) phenomenological reversal of space and place 
as prelude to and illustration of her reversal of figure and ground in interpretation, 
particularly of photographic images. Reversing the naturalistic description of place as 
a particular, concrete and localised expression of generalised, amorphous, abstract 
space, Casey starts with the corporeal reality of human experience and makes the 
concrete and particular phenomenologically prior. Strathern quotes Casey, “(s)pace 
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gathering points for the “complexities and dirty details” of experience (1996, p. 45), 
rather than expressions of abstract generalities. 
 
Material Semiotics 
In moving beyond actor-network theory John Law notes its semiotic implications. 
According to Law, 
actor-network theory may be understood as a semiotics of materiality. It takes 
the semiotic insight, that of the relationality of entities, the notion that they 
are produced in relations, and applies this ruthlessly to all materials – and not 
simply those that are linguistic (Law 1999, p.4, emphasis in original). 
 
This central insight of actor-network theory is carried forward into Law’s recent 
work developing further spatial metaphors and categories for the depiction of 
heterogeneous entities. Indeed, for Law the development of alternate topologies is 
crucial to preserve and extend the contribution of actor-network theory as material 
semiotics. Enquiry solely within the realm of the network precludes possibilities for 
uncovering the full complexity of entities that are produced in relations. A 
multiplicity of descriptive spaces reveals relationships between and within material 
entities that are unaccounted for in the actor-network. Law’s attention to the semiotic 
implications of actor-network theory and his development of alternate topologies is 
partly driven by the need to respond to the criticisms of Lee and Brown (1994) and 
others, which were explained earlier in this chapter.   
 
Material semiotics provides a useful, if contested, connection between actor-network 
theory and the work of Donna Haraway. Whilst acknowledging the contributions of 
Latour and his colleagues, Haraway has been critical of actor-network theory and 
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engagement with feminist, anti-racist and other cultural studies of science and 
technology (Haraway 1997). Despite these differences, Haraway’s analysis of 
techno-science and her gaggle of hybrid creatures, including the cyborg, 
Oncomouse™, companion species and primates, follow the central material semiotic 
line picked up by Law.                 
 
Haraway’s description and subversion of dominant techno-science is underpinned by 
a literal materialism, in which she refuses to divorce metaphor and meaning. 
Understanding the world is about living inside stories. There’s no place to be 
in the world outside of stories. And these stories are literalized in these 
objects. Or better, objects are frozen stories. Our bodies are a metaphor in the 
most literal sense. This is the oxymoronic quality of physicality that is the 
result of the permanent co-existence of stories embedded in physical semiotic 
fleshy bloody existence. None of this is an abstraction. (Haraway 2000, p. 
107) 
 
The materiality of meaning is what gives Haraway’s semiotics its radical strength. 
The material approach to techno-science connects Haraway to Latour (Ihde and 
Selinger 2003). Law’s efforts to develop alternate topologies to maintain the central 
insights of actor-network theory to account for Others and complexity extend the 
common ground. The contribution of both Haraway and actor-network theory in 
enabling the description and analysis of heterogeneous entities is noted by Mike 
Michael who pursues a material semiotic approach in his account of mundane 
technologies (Michael 2000). 
 
Material semiotics therefore includes and extends the non-dualistic methodology of 
actor-network theory to incorporate entities that are invisible or incomprehensible to 
dominant accounts of techno-science. Material semiotics builds on the actor-network 
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eminent attention to material relationships to further account for complexity and 
those entities that remain Other to actor-networks. As such, material semiotics 
provides a powerful framework for uncovering the complexity and heterogeneity of 
sustainability as a response to multiple contemporary crises of ecology and human 
development.  
 
In this thesis, material semiotics allows the telling of stories that create and are 
literalised in the Oil Mallee Project. The materiality of the Oil Mallee Project tells 
stories that are different to the dominant patterns of agro-industrial techno-science. 
The stories embodied in the Oil Mallee Project and uncovered by the material 
semiotics of this thesis, account for the possibilities for sustainability in the wheatbelt 
and beyond. 
Researching the problem 
The case study 
Case studies have been central to much sustainability research and provide an 
obvious means to building relationships between theory and practice. The usefulness 
and validity of the case study in the production of knowledge is implicit in actor-
network studies.  
 
Case studies are used in grounded theory approaches which have developed from the 
early work of Glaser and Strauss (Glaser and Strauss, 1967). Grounded theory aims 
to build theory from observation, in contrast to other social research methods which 
are designed to test hypotheses as a means of validating or invalidating theory. 
Grounded theory is based on emic validation where the adequacy of description is 
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research audience determines the validity of the findings. Latour and Woolgar 
(1979), in their early ethnography of a science laboratory, favour emic validation as 
it reduces the likelihood of description conforming to prior theoretical categories. 
However, they are aware of the restrictions on generalisation of findings, and the 
accountability of the researcher to the community of scholars in following 
appropriate methods to ascertain emic validation.  
 
The principle of emic validation provides the foundations for the methodological 
catch cry of actor-network theory “follow the actor”. Empirical case studies have 
been a very significant vehicle for developing the more general ontological and 
theoretical corpus of actor-network theory and its subsequent developments. The 
theory of actor-networks and the further spaces of material semiotics have been 
developed through the practice of case research. Reflexive attention to the 
relationship between theory and research practice moves beyond the simplistic ideals 
of grounded theory, while rejecting the possibility of a pre-existing order as a means 
of explaining phenomena.  
 
Stake (1994) notes that while writers on case study methods, such as Yin (1993; 
1994), believe that case study research should contribute to scientific generalisation, 
a review of case study reports indicates that they are usually performed because of an 
intrinsic interest in the case. In this thesis I seek to both explore a more general 
phenomenon, sustainability, and to follow key intrinsic interests in the case, the Oil 
Mallee Project. The research methodology is itself of substantive interest to my 
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central concern. 
 
This central theme of reflexive sustainability research is developed through the 
account of the case study itself, rather than by external, final analysis of the case. 
Material semiotics, as exemplified in the literalism of Haraway’s metaphoric 
creatures, does not recognise a pre-existing distinction between concrete and 
abstract, or theory and practice. The Oil Mallee Project is therefore more than a case 
of practice that re-enforces or gives rise to theory.  
 
The telling of the stories of the Oil Mallee Project, by following heterogeneous 
actors through multiple spaces and material relationships, uncovers complexities and 
contingencies that would be invisible or unaccountable within conventional case 
study methodologies. Material semiotics provides a way of telling these stories, of 
translating from the material realities of the Project to the documents and interviews 
of the research to the pages of the thesis. These translations are not mere 
abstractions, but follow and extend the material relationships of the Project, into the 
realm of sustainability research.    
 
My role as an actor in the materiality of the Oil Mallee Project, the research and the 
thesis is also highlighted though the material semiotics of this account. The role of 
the researcher in modestly revealing complex material relationships is embedded in 
construction of the thesis and the telling of the stories of the Oil Mallee Project. This 
leads to a much greater possibility for reflexivity than would be possible in a 
conventional case study.   
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I chose the Oil Mallee Project because it was suggested as a case study of sustainable 
development by one of my doctoral supervisors, Allan Barton. Allan had been 
working on the scientific, technical and commercial development of the Project for 
about 20 years, and throughout my research he has been co-supervisor, research 
participant and key informant. 
 
The Project appealed to me as a case study because it brought together two of my 
key personal interests – rural Western Australia and industrial responses to the 
problems of unsustainability. My extended family are wheat and sheep farmers in 
Western Australia. Most of my childhood was spent in Yuna, a very small country 
town in the State’s mid-West, until the decline of my parent’s small business and the 
evaporation of other employment opportunities in the mid 1980s. I am concerned 
about environmental degradation in the landscapes of my childhood and the 
economic and social forces that are shaping them.  
 
I was educated in science and engineering and worked as an engineer on an 
aluminium smelter. I resigned from the smelter in part because of my ethical 
concerns about greenhouse gas emissions and their impact on weather patterns, 
ecosystems and vulnerable people across the planet. I was instantly attracted to a 
project with the potential to restore wheatbelt landscapes, provide local economic 
activity, sequester atmospheric carbon and produce renewable energy. 
 
The Oil Mallee Project is a useful case study of sustainability because it has the 
potential to address a number of issues of ecology and human development in an 
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achieve sustainability, hurdles that arise and obstacles that remain. While the specific 
details of the Project and the issues it addresses are of limited scope, the general 
questions about sustainability research and practice hold wider relevance.  
 
Finding the actors 
My empirical work followed leading actors in the Project. Qualitative interviews 
with actors in the Oil Mallee Project, and other actors who are relevant to the history 
and contemporary position of the Oil Mallee Project, formed the basis of the 
empirical data for my research. The list of interviews conducted with actors, 
identified by the relevant organisation of participants, with the number and gender of 
participants, is provided in Appendix 1. 
 
The interview data were supplemented by documentary evidence. Allan Barton’s 
archive of articles and publicity since the beginning of the Project was used for 
comparison with interview responses and in building the history of the Project. 
Policy documents, websites, transcripts of speeches, press releases, news articles and 
other texts in the public domain were also analysed as inscriptions of individual 
human actors, some of whom were also interviewed, and collective institutional 
actors. In some instances, particularly concerning policy statements, the texts are 
themselves actors in the Project. 
 
Following the actors through the Project required that I interesse them in my research 
network. Key actors in the Oil Mallee Project were enthusiastically interested in 
participating as interview respondents. Other actors, particularly farmers, were more 
difficult to enrol and some actors, including one senior policy maker, declined to 
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interview transcripts and other texts.  
 
Participants and documents were chosen to provide sufficient description of the 
relationships that comprise the Oil Mallee Project. The limits of the networks were 
defined by the human and documentary actors. Identifiable Others, notably 
Indigenous people and conservationists, were also interviewed as decentred actors in 
the Project and wheatbelt spaces. The selection of the participants was consistent 
with qualitative research design principles of purposive sampling to the point of 
redundancy (Patton, 1990). 
 
The majority of the interviews were conducted in 2001. The documentary material is 
mostly from the early 1980s until 2002. Government policies considered in my 
analysis are those referred to by participants in the interviews, hence no government 
policy documents released after 2001 are included.  
 
Interviewing Actors 
Interviews were conducted with actors in the Oil Mallee Project and wider networks 
of interest in Western Australia. Participants were mostly interviewed at their work 
places. Farmers and the Aboriginal participants were interviewed in groups, other 
actors were interviewed individually.  
 
Five prominent actors in the history of the Project were easily identified as key 
public figures or representatives of key corporate interests in the Project. The Oil 
Mallee Association and Company actors were chosen because of their positions in 
these organisations. Three employees in Perth and two regional managers in the 
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research and policy perspectives were sought from people or organisations that have 
been prominent in salinity, conservation and rural sustainability discussions in 
Western Australia. These were a representative of a peak conservation non-
governmental organisation (NGO), a university-based economic researcher, a 
hydrologist from a government agency, an ecological researcher from government 
research organisation, a private rural consultant, and two Aboriginal people. All of 
these interviews were conducted between May 2001 and August 2002.  
 
Farmers were interviewed on their farms, in groups which were structured around 
family relationships. Farmers were chosen in two districts – Yuna and Narrogin. 
Yuna was chosen because it is where I come from and many of the participants were 
members of my family and people I have known all my life. Narrogin was chosen 
because it is the site for the pilot Integrated Wood Processing Plant. The Narrogin 
participants were contacted on recommendation from the local Oil Mallee Region 
Manager. All of the farmers had planted some oil mallees but most had little other 
involvement in the development of the industry. Interviews on farms were conducted 
in July 2001, in between the busy working seasons of seeding and harvest. The 2001 
season was inconsistent across the wheatbelt and all the farmers were anxious about 
the lateness of seasonal rains at the time of the interview. Appendix 2 contains a map 
of the south-west of Western Australia showing the locations mentioned in the thesis. 
The Narrogin interviews are identified in the text and on the map by the local places 
where the interviews were conducted, Yornaning and Popanyinning. 
 
  82The structures of the family farming groups interviewed were all different. One of 
the Yuna interviews involved farmers in their late twenties from three different 
farms, and all participants had either an extended family or marriage relationship 
with at least one other person in the group. The other interviews were all based on 
direct family farm relationships with two generations participating in three 
interviews, while one interview involved only a husband and wife. All the farms 
followed a patrilineal structure with the male participants born into the farming 
family the women had come to live on the farm through marriage. One woman 
participated in an interview with her father and brother and was studying a 
professional degree in Perth, with no intention of returning to live on the farm.  
 
Questions 
Participants were loosely grouped according to their interests and were asked 
questions from one of four different lists. The question lists are provided in 
Appendix 3. Actors from the history of the Project, the Oil Mallee Company, 
community, research and policy organisations were all asked the same questions. Oil 
Mallee Region Managers and the Oil Mallee Association participant were 
interviewed individually according to a second list of questions. Aboriginal 
participants were interviewed together using a third list of questions, and farmer 
interviews followed a fourth set.  
 
All the interviews were divided into three main sections. In the first part of the 
interview participants were asked questions about their personal and family history, 
and experience of the wheatbelt and rural and regional Western Australia. The 
second section related specifically to the Oil Mallee Project. The third group of 
questions focused on the future of agriculture in Western Australia.  
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In the first section of the interview, participants were asked about their personal and 
family history, and their sense of place for the wheatbelt. All participants were asked 
where they live, where they were born and if they had lived anywhere else, in order 
to determine their personal history in relation to the wheatbelt and Western Australia. 
Participants were also asked what catchment they lived and were born in, as a crude 
indicator of their local ecological knowledge. Questions about participants’ 
memories and mental images of the wheatbelt aimed at representing the sense of 
place of people who didn’t live in the wheatbelt. Sense of place was also interrogated 
in questions that asked people to describe their district or farm in terms of its 
biophysical features, its social features and the economy. Questions referring to 
personal and family history on the farm or in the wheatbelt also contributed to 
knowledge of participants’ sense of place, as well as providing some oral histories of 
the region.  
 
The second section of the interviews related directly to the Oil Mallee Project. All 
participants were asked what they thought the strengths, weaknesses, threats and 
opportunities for the Oil Mallee Project were. For those who sought clarification, 
strengths and weaknesses were explained as being internal to the Project while 
threats and opportunities referred to things outside the Project, over which it had less 
control. Participants were asked about their history, motivation and experience of any 
involvement with the Project. Farmers were asked how many mallees they had 
planted, why they had planted them, and what would make them plant more. Non-
farmers were asked to speculate on farmer motivations for planting. 
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Western Australia. The first question of this section, asking about Western Australian 
mythology, aimed to reconnect to the first section, relating to sense of place, and to 
encourage more imaginative responses in the final questions about the future of 
agriculture. Participants were then asked what they thought the main challenges were 
for agriculture in Western Australia, what they thought the future should be if they 
could have their ideal vision, and what they thought the future will be given current 
trends and pressures. Farmers were asked how they thought farming would change in 
the next generation. The final formal questions asked how participants thought oil 
mallees would fit into the future of agriculture in Western Australia. 
 
During the interview, all participants were provided with the relevant list of formal 
questions as they appear in Appendix 3. Participants were encouraged to speak about 
issues they thought important and relevant to the interview, and I often asked follow 
up questions outside the formal list. At the end of each interview I asked if they had 
any other issues that they wanted to talk about, anything they thought I should know 
or anything they wanted to ‘get off their chests’. The majority of participants used 
this opportunity to emphasise points raised in the interview that were not directly in 
response to the questions but were relevant to agriculture, sustainability or the Oil 
Mallee Project. Individual interviews tended to closely follow the prepared 
questions, while group interviews covered a wider range of issues and were more 
conversational in style.  
 
All the interviews were recorded on cassette and I transcribed them, forming a strong 
familiarity with the material. All the transcripts were returned to the participants for 
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in printed form. Only two participants returned editorial comments and no-one 
withdrew consent. 
 
Analysing the data 
The data were analysed using QSR N6 software. Categories for coding emerged from 
the interview responses as well as from the questions. Data were initially coded 
according to the questions asked, participant location, and participant type. Further 
detailed coding followed the actors in the Project and other relationships that were 
identified in the transcripts.  
 
Themes emerging from the detailed coding provided the categories which formed the 
basic chapter structure of the thesis – eucalyptus oil, dryland salinity, greenhouse 
responses and the wheatbelt. The responses to the questions in the first and last 
sections of the interview helped identify the relationships which perform the 
wheatbelt as described in chapter 6, “Wheat”. The responses from the middle section 
of the interviews mainly contributed to chapters 3, 4 and 5, the chapters titled “Oil”, 
“Salt” and “Carbon”. Farmers are more strongly represented in chapter 6, “Wheat”, 
than in other chapters, through their descriptions of farming practice and the role of 
mallees on their farms. 
 
Symmetrical consideration of human and non-human actors recognises the 
differential representations of actors in the research process and in the text. The 
representation of human actors is mediated through transcriptions of interviews, the 
electronic software and hardware used to order their responses, and the text which 
finally forms the thesis. To the chain of humans and non-humans that build this text, 
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translation of their interests by human representatives in both spoken word from 
interviews, and in the texts of scientific and policy papers and other documentary 
inscriptions. All representations are mediated through the material network of the 
thesis.  
 
Interview extracts are used extensively in the presentation of the thesis. Transcripts 
are used to allow actors’ voices to be represented as closely as possible to their 
responses, with minor editing for clarity. However, the textual relationship is 
unquestionably different to the interview relationship, and while the original choice 
of words was the participants, the choice and position of the extract in the text is 
mine.  
 
In seeking to maintain participant anonymity, while identifying their position as 
actors in the Project and my research, participants are identified by the relevant 
organisation they were part of at the time of the interview. For group interviews, the 
speakers are identified by age and gender, to identify their relative position in the 
family group. Gender is signified by M for man, W for woman, and their age by a 
number indicating their decade (eg M20 is a man in his twenties). Where more than 
one person of the same gender and age speak in one transcript, different voices are 
signified by a further letter (eg M20a and M20b). 
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The Oil Mallee Project remains to be stabilised or black-boxed as an actor-network. 
Few relationships are stable in network space. The history of the Project 
demonstrates the changing identities of actors, changing relationships within 
networks and changes in the identity of the Project itself. The substantive chapters of 
this thesis follow the Project through the three main fluid transformations from 
eucalyptus oil industry (oil), to dryland salinity management (salt) and most recently 
to slowing climate change (carbon), then follow the Project into the regional space of 
the Western Australian wheatbelt (wheat). Within the chapter categories, description 
flows across space and time. This is consistent with Thrift’s (1996) review of the 
convergence of space and time in geography and Murdoch’s (1998) description of 
the topology of space-time in the work of Serres, Latour and the actor-network 
theorists.  
 
The methodology provides guidelines for ordering the chaos of interview transcripts, 
archive material, policy documents, scientific papers and other texts into a coherent 
representation of the case study. It provides a framework for identifying the 
contingent, fluid categories that are the chapters. Within the chapters, the description 
of relationships between human and non-human actors, attention to processes of 
enrolment and translation, and movements between region, network and fluid spaces, 
enable me to uncover the complexities of the Project and its persistence over two 
decades. 
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The Oil Mallee Project, in developing of a Western Australian eucalyptus oil 
industry responds to four ecological problems. Early research into new uses for 
eucalyptus oil responded to the energy crises of the 1970s and the physical limits to 
oil production that they warned of. Research in the 1990s included work on the 
solvent properties of cineole, the major component of eucalyptus oil, to develop 
markets as a replacement for industrial solvents which were banned under the 
Montreal Protocol on ozone depleting substances (Barton, 2000). As a ‘natural 
product’, cineole acts as a benign alternative to synthetic chemicals, whose damaging 
ecological and human health impacts were highlighted by Rachel Carson (1962) and 
others. The development of commercial tree crop industries for low rainfall areas of 
the Western Australian wheatbelt is crucial to the sustainable management of dryland 
salinity, which is the focus of chapter 4.  
 
The energy crises of the 1970s were the result of changing political and economic 
power in relation to oil production and sales. For environmentalists, the political and 
economic restrictions on oil production by nations in the Organisation of Petroleum 
Exporting Countries (OPEC) foretold of the impending crises of physical limits to oil 
production (Fleay, 1998). High oil prices during the 1970s inspired interest in fuel 
efficient transport technologies and alternate energy sources, and brought into 
question the sustainability of oil dependent transport systems and automobile 
dependent cities (Newman and Kenworthy, 1999). Early work in the Eucalyptus Oil 
Project focused on the potential for cineole as an additive to blends of petrol and 
ethanol, produced from biomass. Eucalyptus oil was promoted as a component of 
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completely replacing oil or reducing demand. 
 
Trichloroethane is one of the substances banned by the Montreal Protocol on ozone 
depleting substances (Secretariat for the Vienna Convention et al., 2000, article 2E). 
It was used extensively as an industrial solvent. One of the applications of 
trichloroethane was as a degreaser for cleaning mechanical parts in industrial 
workshops (Barton, 2000). In the 1990s the removal of trichloroethane from 
workshops provided market opportunities for alternate degreasing products. The 
solvent properties of cineole, well known from household uses of eucalyptus oil, 
were explored in developing its potential as a product for this market, thus 
developing the Oil Mallee Project as a response to the ecological catastrophe of the 
hole in the ozone layer.  
 
Rachel Carson’s Silent Spring warned about the ecological and health impacts of 
synthetic chemicals, particularly pesticides, in the environment (Carson, 1962). The 
tension between the dangers of pesticides and other synthetic chemicals, and the 
benefits of their use in agriculture and pest control, ensured mixed responses to this 
ecological problem. Regulatory controls on the production, use and sale of the most 
dangerous chemicals have been implemented in most nations, although responses 
have been different in industrialised and developing countries (Hough, 1998). 
Integrated pest management (IPM) techniques have been developed to reduce 
reliance on synthetic pesticides in agriculture. Organic agriculture has expanded to 
fill consumer demand for food produced without pesticides (Lockie, 2001a). As an 
industrial degreaser, in household applications, and in recent work on applications of 
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to ecologically harmful ‘synthetic chemicals’.   
 
This chapter follows the Eucalyptus Oil Project, and the Oil Mallee Project that it 
became, as it responds to these three ecological crises and as it builds relationships 
with scientific, community, landscape, policy and commercial actors. The fluidity of 
the Project is apparent as its identity is transformed in its responses to each of these 
ecological problems and as it persists in the face of breakdowns in funding 
arrangements. The network characteristics of the Project are most apparent in the 
work of the research scientists creating new facts about eucalyptus oil, mallees and 
the uses of cineole. The Eucalyptus Oil Project exists in regional spaces of early trial 
plantings on farms, at the beginning of its construction as a new wheatbelt industry. 
 
Early Connections 
The Oil Mallee Project had its origins in mundane scientific practice, a university 
research chemist reading Chemical Abstracts.  
Transcript: Murdoch University 
In the early 80s, I became aware of the fact that the 
eucalyptus oil industry in Australia as a whole had 
declined dramatically, to the extent that Australia was a 
net importer. And the other thing which triggered my 
interest at that time, which was just following the 
period in the second half of the 70s when there was a so 
called energy crisis, people were for the first time 
sensitive to the limitation of energy supplies. There was 
work done in Japan on a variety of alternative fuels for 
internal combustion engines and eucalyptus oil was one of 
those. So I just happened to see that as an abstract in 
Chemical Abstracts, and that led me to explore the 
situation for eucalyptus oil production in Western 
Australia. First the library reports and also some 
personal, by the people who’d been involved with the 
production of eucalyptus oil not as a crop but in 
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Australia. So, it became clear fairly soon that there 
wasn’t much chance of establishing any kind of production 
on the basis of existing stands as they’d effectively all 
been cleared for wheat and pasture.  
 
 
In his description of the early inspiration and work on cineole the chemist describes 
the heterogeneous relationships that preceded detailed scientific study of eucalyptus 
oil, its main chemical component cineole, its uses and the potential for developing a 
local industry. Working as a scientist, his early decision to pursue research in 
eucalyptus oil was influenced by factors as diverse as the 1970s energy crisis, the 
global eucalypt plantation industry,
7 and land clearing for agriculture. Scientific 
knowledge from the library, historical material, and personal accounts were among 
the different sources of knowledge that were essential in the initial decision to 
investigate eucalyptus oil as a serious scientific undertaking in a university research 
context. 
Early work on what became known as the Eucalyptus Oil Project, focused on the 
potential for eucalyptus oil as a minor contribution to renewable alternatives to 
hydrocarbon fuels. This was a response to the then recent ecological focus on the 
exploitation of non-renewable energy resources and the more significant economic 
crisis induced by the newly aligned OPEC nations.  
Transcript: Murdoch University 
Right in the early stages we did some work on eucalyptus 
oil, not as a fuel in its own right but as an additive to 
other fuels, and in particular, to the use of eucalyptus 
oil to prevent phase separation in gasahol, that is 
                                                 
7 Most of the world’s eucalyptus oil is produced in countries including China, India, Spain and parts 
of South America as a byproduct of the eucalypt timber plantation industry, primarily based on 
Eucalyptus globulus, Tasmanian blue gum, and Eucalyptus radiata. The scale of the plantation 
industry and the supply of labour in these countries enables them to produce eucalyptus oil more 
cheaply than local production based on specialised harvesting of mallee eucalypts, mostly Eucalyptus 
polybractea, the blue mallee, in Victoria and New South Wales. The locally produced oil contains a 
higher percentage of cineole, the pharmaceutically active component, and is blended with the cheaper 
imported oil for re-export and for sale in the domestic market.  
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are much better to produce, or not to have to dry the 
ethanol produced by that, so that if you could have a wet 
gasahol. That’s fine at high ambient temperatures, in 
winter conditions you get phase separation. So one of the 
areas of research was to identify how much, well first of 
all, whether eucalyptus oil was satisfactory doing this, 
and how much we needed. So that was one potential large 
scale application which is still a possibility in the 
future. Currently, the extent of discussions throughout 
different aspects of the industry in Australia, there 
appears to be agreement by the oil companies to include 
2% of ethanol, the Government wants 10% of ethanol, the 
sugar industry wants 10%. At 2% ethanol you wouldn’t need 
to worry about phase separation but once you get up to 
10% you then get to a position where you could then make, 
I believe, a better fuel with the addition of a portion 
of eucalyptus oil. Cineole on its own has an octane 
rating of about a hundred… as good as a conventional 
hydrocarbon fuel.  
 
Early grant applications confirm the energy crisis as the defining space for research 
in the Eucalyptus Oil Project. In 1981 Associate Professor Allan Barton applied to 
the Solar Energy Research Institute of Western Australia for a grant of $42 000 to 
support a project titled “Eucalyptus Oil as a Component of Liquid Fuels”. In the 
application he defined the general objectives of the Project in line with the objectives 
of the funding agency, reflecting the translation of the Project as a response to the 
energy crisis. 
Document: “Solar Energy Research Institute, Western Australia Application for 
Research and/or Development Funds” (Barton, 1981) 
STATEMENT OF GENERAL OBJECTIVES 
 
To explore the utilization of solar energy chemically stored in the form of 
eucalyptus oil as a liquid fuel, 
(i)  as a substitute or partial substitute for petrol. 
(ii)  to improve the storage properties of petrol-alcohol mixtures. 
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the energy crisis is demonstrated in a number of media articles about the Project 
which were published in several international newspapers and trade magazines 
during 1983 and 1984. Working from a standard press release, most of the articles 
contained an image of Barton and his research assistant Don Ammon, accompanied 
by a short piece explaining the potential of eucalyptus oil as a component of 
renewable liquid fuels. 
 
In the photograph Ammon is wearing a lab coat and looking over a computer print-
out from a piece of laboratory equipment. Barton, wearing short sleeves, is holding 
the print-out and appears to be explaining its meaning to his assistant. The image 
resonates strongly with Latour and Woolgar’s (1979) depiction of the practice of 
science, the material demarcations between scientists and technicians, and the 
processes of inscription and translation within the Salk biochemistry laboratory.  
 
The image and the article travelled to non-specialist publications throughout 
Australia, and to countries including the United Kingdom, the Philippines, India, 
New Zealand and Thailand. Most of the articles appeared in English but some were 
translated into the scripts of Asian languages, while the photograph remained 
constant. All of the headlines in English carry the message of eucalyptus oil as a 
solution to the problem of non-renewable transport fuels. 
 
The reporting and representation of the research project in popular media raised the 
profile of eucalyptus oil as a response to the energy crisis. The laboratory imagery 
added the weight of science to the claims of the article, but it did not stabilise the 
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representatives of the scientific community through the peer review process of 
scientific publications (Latour, 1987). The process of producing scientific 
publications takes longer than producing popular news. The same work reported in 
the photograph and the article in newspapers in 1983 was officially confirmed as 
scientific fact-making by the publication of “Eucalyptus Oil as a Component of 
Petrol-Ethanol Fuel Blends”, by Ammon, Barton and Clarke, in the journal Search in 
1986. The images included in this publication are graphs and tables, refinements of 
the transcription held by Barton in the popular photograph, and a photograph of 
harvesting operations in the eastern Australian eucalyptus oil industry.  
 
The graphs and tables of octane ratings and fuel performance, and the references to 
other scientific publications confirm the work of the Eucalyptus Oil Project as 
science. The publication of the accepted facts of eucalyptus oil as a viable 
component of transport fuel stabilises this work and reduces the network of trees, oil, 
scientists, assistants, print-outs, octane rating machines and reviewers to a black-box. 
The possibilities of eucalyptus oil as a renewable fuel that were shown to be mobile 
in numerous 1983 international news reports become immutable by their publication 
in a scientific journal in 1986. The stability of the possibility for eucalyptus oil as a 
scientifically credible component of fuel mixtures was further ensured by subsequent 
scientific publications (Barton and Tjandra, 1989; Tjandra and Barton, 1989).  
 
Mallee Selection 
In parallel to the work in the laboratory with the octane rating machine, the selection 
of high oil yielding eucalypt species from remnant Western Australian flora was also 
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relationship between Barton and eucalypt taxonomist Ian Brooker was central to this 
work. Brooker was employed as a research scientist with the Commonwealth 
Scientific and Industrial Research Organisation (CSIRO), a Federal Government 
research agency, and was interested in the potential of leaf oil composition as a tool 
in identifying taxonomic relationships between eucalypts.
8  
Transcript: Murdoch University 
One of the people who was in Western Australia at that 
time was Ian Brooker, a very good, a eucalypt taxonomist 
at CSIRO who had a very good picture if you like of the 
distribution of all the eucalypts in the State and in the 
country… Some of my early searches for high oil mallees 
were carried out in conjunction with his field trips - 
road verges and some farm remnant vegetation.  
 
 
 
While work continued in the laboratory to develop new uses with potential new 
markets for eucalyptus oil, the criteria for selection of mallees were based on the 
existing, stable network of the pharmaceutical markets for eucalyptus oil. Thus 
cineole was chosen as the compound to be maximised in the leaves of eucalypts that 
were to form the basis of a new Western Australian eucalyptus oil industry, and the 
absence of substances prejudicial to sale in existing markets was also a consideration. 
Transcript: Murdoch University 
The decision on selection was based on the current 
pharmaceutical use of eucalyptus oil which is based on a 
high percentage of cineole. That was the origin of the 
industry in eastern Australia and the very short lived 
production in Western Australia. So the selection 
criteria which I set up was predominantly based on the 
cineole content and also on the absence of a few 
compounds which could have been prejudicial to a 
pharmaceutical use. I’m not sure, I can’t remember 
whether at this time I was thinking about the broader use 
of eucalyptus oil or really just looking at it as an 
                                                 
8 Eucaluptus  is an extremely diverse genus with over 700 species described. Eucalypt taxonomy is 
consequently a complicated undertaking. 
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extension of the pharmaceutical. 
 
In the early work identifying high oil yielding mallee species and individuals with 
Ian Brooker, the staff at Murdoch developed a new technique for analysing leaf oil 
content. The old method, steam distillation, was found to be “cumbersome” for the 
fast analysis of large numbers of samples required by the mallee survey work. 
According to the chemist, the results were also inaccurate because the leaf oil 
composition was changed in the process of analysis.  
Transcript: Murdoch University 
Murdoch had developed protocols for leaf oil analysis… 
the chemistry of that is also important… until the early 
80s all of the leaf oil analysis had been done by steam 
distillation. So you took a sample of at least ten grams, 
usually hundreds of grams of leaves, carried out the 
steam distillation quantitatively, or as quantitatively 
as you could using steam distillation and then analysed 
the cineole percentage of that, of the oil extracted. It 
was clear quite early in the Project that that was far 
too cumbersome for the thousands of samples that we 
needed to analyse and so we experimented with different 
types of solvent extraction that could be carried out 
rapidly, quantitatively. And we made sure that those 
results correlated well with the steam distillation. And 
usually we found that the solvent extraction cineole 
levels were equivalent or equal but in some cases while 
the total oil analyses were the same the cineole contents 
by steam distillation were higher because the cineole was 
the thermal decomposition product of some of the other 
components. And so it then became clear that solvent 
extraction was actually preferable to steam distillation. 
The reason for maintaining a link between the two of 
course was that we envisaged and it’s probably still 
envisaged that steam distillation was the usual 
commercial production method. So some people wanted to 
know what the steam distillation results were because 
they wanted to get a picture of what the eventual 
commercial production would be.  
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of the oil compounds, changed the oil as it mediated between leaves and researchers. 
In order for the new method to become stabilised as scientifically valid, a 
relationship to the old method is maintained. The new method was enrolled in the 
networks of science through peer reviewed publications describing its efficiency, 
accuracy and relationships to steam distillation (Ammon et al., 1985a; Ammon et al., 
1985b). The second reason for maintaining the link between solvent extraction and 
steam distillation is the probability that larger scale steam distillation will be used for 
commercial production. Thus “leaf oil content” has two distinct meanings. The first 
meaning corresponds to the solvent extraction method, and translates oil from the 
leaves into percentage composition of known chemical compounds. The second 
corresponds to steam distillation, and translates the oil yield from industrial scale 
production into laboratory bench equipment.  
 
As a tool for taxonomy, the classification of mallees according to the chemicals in 
their leaves, solvent extraction was the preferred translation of leaf oil content. As a 
tool for industry development, steam distillation was preferred. The speed of solvent 
extraction is described as the defining factor which led to its adoption by the research 
team. Maintaining the relationship to steam distillation, allowing the translation from 
taxonomic leaf oil content to industrial leaf oil content, the researchers maintained 
the network of the Eucalyptus Oil Project across the techno-science boundaries of 
botany, chemistry and engineering. Through the mediation of solvents, gas 
chromatography (GC) columns, glass equipment, heat, steam and data recorders, the 
Murdoch researchers stabilised the faster solvent extraction method as translating 
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producing individuals and species. 
 
Funding 
While the researcher was able to translate his interests into the interests of the 
taxonomist and into the popular and scientific networks of alternative energy, the 
research on eucalyptus oil, selection of high oil content mallee eucalypts and the 
properties and potential uses of cineole did not easily translate into existing networks 
of science and research funding. In order for the work to continue, novel approaches 
were taken in enrolling other actors and resources. The explicit work done to build 
connections with the wider collective, including long-term unemployed people and 
the agencies charged with keeping them engaged in non-domestic work, further 
demonstrates the heterogeneity of the activities of the scientist in maintaining the 
relationships necessary to continue his cineole research. 
 
 
Transcript: Murdoch University 
Now I haven’t said anything yet about the way any of this 
was funded and that really is, right through has been the 
critical point, the difficulty of getting funding. So 
each of the pieces of work I did was tailored not just to 
the, to what I wanted to achieve but to the source of 
funding that was available. For example, some of the 
original, quite extensive, surveys to determine which 
species, which varieties and which provenances had high 
cineole contents was funded by the Community Employment 
Program, a program… to provide work experience for 
unemployed. And I was one of the first to actually apply 
the program, which was really intended for building 
fences and fairly simple, manual tasks, to that of 
carrying out research projects. And the program, the 
application had several pages dealing with the handling 
of the finances and only a very small paragraph that 
required as to what you actually wanted to do. But there 
had to be a physical outcome, there was supposed to be a 
physical outcome. So I remember one of these projects was 
entitled “Atlas of Eucalyptus Oils”.  
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In applying for the support of the Community Employment Program (CEP) to further 
his research the scientist skilfully translated the interests of the employment agency 
into the eucalyptus research network. The application form, a transcription of the 
interests of the agency and, when completed, the scientist, mediates in the translation 
of interests and enrolment of actors in new networks. The substance of the training 
for unemployed people does not extend beyond the requirement for a “physical 
outcome”, while the main interest of the employment agency is in fiscal 
accountability. The translation of the usual material outcomes of research,
9 scientific 
literature, into an “Atlas of Eucalyptus Oils” easily fulfilled the interest in producing 
a “physical outcome”, while the skills of the chemist in managing small research 
funds fulfilled the requirements to demonstrate budgetary competence. 
 
                                                 
9 Latour and Woolgar (1979) describe in detail the material nature of research outcomes through 
transcription. 
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criteria for awarding funding, to exclude research programs such as the Eucalyptus 
Oil Project. The Project responded as a fluid object, and new relationships formed, 
which mediated the breakdown in the network between CEP and the Murdoch 
researchers. In 1987 the community group Men of the Trees, with assistance from a 
second non-governmental organisation (NGO), Greening Australia, intervened as 
mediator between Barton and the CEP. Greening Australia and Men of the Trees 
were interested in the Eucalyptus Oil Project as a means of increasing trees on 
Western Australian farms, a relationship that was central in the transformation of the 
Project from a response to the energy crisis into a response to the crisis of land 
degradation, particularly dryland salinity. 
 
The covering letter of the second funding application from Barrie Oldfield, State Co-
ordinator of Men of the Trees, describes their interest in the Eucalyptus Oil Project 
and the arrangements for the continuation of support from the CEP. 
Document: Letter from Men of the Trees to CEP Secretariat (Oldfield, 1987) 
Men of the Trees is an international society of volunteers dedicated to tree 
planting on a massive scale for the prevention of deserts and soil 
degradation. 
 
It has been our concern over many years that trees are generally 
undervalued, consequently they are readily removed from the landscape for 
various reasons but rarely replanted because of the cost involved relative to 
the uncertain long-term future value. 
 
For that reason any initiative that seeks to grow trees for profit, hence 
attract private investment, is to be encouraged… 
 
Consequently, we would ask if the Committee might give consideration to 
this application on the grounds that Men of the Trees are prepared to 
sponsor the project, that Greening Australia will consider the book keeping, 
wages and monthly returns to CEP, and that Dr Allan Barton will provide 
consultancy and overall supervision services.  
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This second funding application, with the changed relationships between the 
Eucalyptus Oil Project and the funding agency, was successful. The mediation of 
Greening Australia and Men of the Trees also changed way the Project was 
conducted. The first CEP funded project involved Barton directly working with 
previously unemployed people to sample eucalyptus mallees across the wheatbelt. 
He had direct relationships with the workers, the funds and the mallees. In the second 
project these relationships were mediated through the community groups. The second 
project, which was more directly related to the interests of Men of the Trees and 
Greening Australia, paid more attention to the performance of the trees and achieving 
their aims of planting trees, than to the specific scientific objectives of the 
researchers.  
 
The construction of the second CEP project demonstrates the fluid continuity of the 
Eucalyptus Oil Project. The boundaries of the Project shift from scientific questions 
about the properties of eucalyptus oil and the identification of oil rich species, to 
planting mallee species, which had been identified by Brooker and Barton, for 
conservation. In maintaining funding relationships that sustain the Project some other 
relationships fall away, for example, the relationship between Barton and the 
workers, while new relationships are formed, such as the relationship between Men 
of the Trees, the workers and the newly identified oil mallee species.  
 
Oil Mallees 
The work of the Men of the Trees in planting the oil mallees identified by Brooker 
and Barton helped to stabilise this collection species as a coherent, black-boxed actor 
that is central in the continuity of the Project. The planting of these particular species 
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the Eucalyptus Oil Project in the regional space of the wheatbelt landscape. The 
existence of these particular species, planted on farms, provides a point of 
intersection between the fluid continuity of the Project as it flows from one funding 
relationship to another, and its regional continuity as the trees persist and flourish 
where they are planted. It is the simultaneous reality of the Project as region, network 
and fluid that ensure its persistence, rather than the stability of any particular set of 
relationships over time. 
 
The species selected for the Project are stabilised in the network space of science 
through publications arising from the collaboration between CSIRO and Murdoch. In 
total six local and one eastern species were selected for use in the Project. The 
species used in the Project are: 
-  Eucalyptus kochii subspecies kochii; 
-  Eucalyptus kochii subspecies plenissima; 
-  Eucalyptus oleosa variety borealis, renamed Eucalyptus horistes; 
-  Eucalyptus angustissima; 
-  Eucalyptus gratiae; 
-  Eucalyptus loxophleba subspecies lissophloia; and 
-  Eucalyptus polybractea.
10 
 
                                                 
10 E. polybractea is from eastern Australia, the other species are indigenous to Western Australia. 
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plenissima and E. oleosa variety borealis, are described in scientific publications 
arising directly from the early selection work. Brooker et al. (1988) report the 
taxonomic finding of E. kochii subsp.  kochii  and  E. kochii subsp.  plenissima  as 
subspecies, along with analysis of their leaf oil and cineole content, confirming the 
commercial potential of these species for oil production. Barton et al. (1989) report 
the results of leaf oil analysis for the two E. kochii subspecies and E. oleosa var. 
borealis, together with analysis of E. globulus and  E. kondininensis, common 
eucalypt species that are not planted as part of the Project. This paper presents 
inscriptions from gas chromatography equipment as it confirms the high cineole 
content of the three oil mallees in contrast to the more abundant, but lower cineole 
producing, Tasmanian blue gum, and the salt tolerant E. kondininensis.  
 
The three mallee species in the publications are stabilised as high oil yielding in the 
networks of scientific knowledge. The other three local species used in the Project, 
E. angustissima, E. gratiae and E. loxophleba subsp. lissophloia, were confirmed as 
oil mallees on the basis of the results of the selection work, rather than on the 
scientific facticity of their oil content which requires peer reviewed publication. E. 
polybractea, the blue mallee, was enrolled in the Eucalyptus Oil Project on the basis 
of its historical and ongoing use in eastern Australian oil production.  
 
The enrolment of the mallee species in the scientific networks of taxonomy and 
chemistry provides a partial stabilisation of oil mallees as facts in scientific networks 
of knowledge production. However, the translations of oil mallees by field sampling, 
the scientifically incomplete laboratory selection work, and the success of early trees 
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eastern species of eucalypts that have become the central ‘oil mallee’ actors in the 
Project.  
 
The emerging stability of the Eucalyptus oil as a technological innovation was 
assisted by the enrolment of high oil yielding individual mallees in tissue culture 
research conducted collaboratively between Murdoch University and scientists 
employed by the mining company Alcoa
11. Alcoa scientists were working to improve 
the rehabilitation of local bauxite mine sites. Beyond its own mine rehabilitation 
work, Alcoa had been an active sponsor and supporter of community conservation 
work, particularly in providing resources for tree planting. Tissue culture research by 
Alcoa and Murdoch on oil mallees strengthened the early technological coherence of 
the Project. Use of the most advanced breeding technology to maximise production 
of eucalyptus oil strengthened the claims of the Project to be developing a new tree 
crop industry. 
 
Commercialisation 
Early in the formulation of the Eucalyptus Oil Project connections were made with 
the existing commercial eucalyptus oil industry in the eastern states of Australia. 
Felton Grimwade and Bickford, who produce eucalyptus oil from natural stands of E. 
polybractea in Victoria, provided technical advice to the Eucalyptus Oil Project and 
committed to purchasing the first oil produced, but were not interested in expanding 
their operations to include mallees planted for oil production in Western Australia. 
                                                 
11 The Aluminum Company of America (Alcoa) owns and operates several bauxite mines and alumina 
refineries in the south-west of Australia 
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New South Wales, and they too provided technical support and advice to the western 
Eucalyptus Oil Project. These relatively small producers and processors of 
eucalyptus oil were not interested in expanding their own operations to Western 
Australia or of providing direct investment support for developing a western 
industry. 
 
The work of the scientist as entrepreneur in securing resources by enrolling a diverse 
range of actors in the Project to continue research and to develop a eucalyptus oil 
industry was again demonstrated in the attempt to form and list a company on the 
stock exchange in the late 1980s. Early work, including market assessments made by 
the State Government funded Product Innovation Centre, was successful in securing 
funding and support from the university and from potential investors. Unfortunately 
an external event, the stock market crash of 1987, prevented the stabilisation of 
investment relationships.  
Transcript: Murdoch University 
So because of this difficulty of getting funding to each 
of the, at each phase, it seemed to be important to get a 
more reliable and broader source of research funding. And 
at that time, in the mid 80s, there was a second board on 
the share market for investment in a whole variety of 
projects of uncertain reliability and prospects and so 
on, but there was a lot of investment money available for 
people taking a punt on this kind of thing. And I 
persuaded the University, in particular with the 
assistance of the then Deputy Vice Chancellor to float on 
the second board a company which incorporated the 
intellectual property associated with eucalyptus oil and 
the oil mallees. And also found someone outside the 
University who was prepared to put up the money to do 
that. So there was two steps to it. One was the amount of 
money that was required to develop the prospectus and the 
legal arrangements, and the other was the process within 
the University of actually taking a portion of 
intellectual property and packaging it in a capital form. 
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at which we had collected all the information for the 
prospectus but not actually printed it, that was the 
point at which we were hit by the 87 share market crash 
and everything, all kinds of projects of that kind were 
put on hold. And so eventually the external financier 
forgave the loan, the company was restructured and it’s 
effectively in limbo since waiting for a new opportunity 
for investment or another form of commercial development.  
 
 
 
The failure of this venture in securing ongoing support for research and development 
into a Western Australian eucalyptus oil industry had significant impact on the future 
shape of the Project. Rather than achieving a stable network of funding and support 
through the sale of shares in a company, the Project continued as a fluid object by 
shifting boundaries and changing relationships to persist beyond the frustrations of 
these failed relationships, to find new funding sources.  
 
Early Plantings 
Along with the partial stabilisation of the set of oil mallees in the network space of 
scientific facts, the mallees began growing in regional spaces in the mid 1980s. 
Seedlings were planted and grew into flourishing trees on trial sites, and eventually 
on a wider scale on farms across the wheatbelt. The regional stability of the first trees 
on farms was made possible by the networks of farmers, scientists, community 
groups such as Men of the Trees, nurseries, and the communication and transport 
technologies that moved information and seedlings around the south-western corner 
of Australia.  
 
The first plantings in the Eucalyptus Oil Project were in a trial plot on the Murdoch 
University campus. This trial plot was important in the regional existence of the 
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successfully growing in Perth demonstrated the reality of cultivated mallees for the 
first time, an important first step in the development of a new industry based on these 
species.  
 
The campus trials were also helpful in publicising the developing Project. Planted in 
1984 these trees were several metres tall by 1989 when the Project was again in the 
popular media. The earlier publicity told of the potential for eucalyptus oil as a 
solution to the energy crisis. The publicity of the late 1980s and into the 1990s 
reported mallees and the Eucalyptus Oil Project as a potential solution to dryland 
salinity, confirming the fluid transformation of the Project from its first to its second 
ecological crisis, as described in chapter 4. While the earlier media reports contained 
photographs taken in the laboratory, emphasising the techno-industrial reality of the 
Project, media articles in the late 1980s were accompanied by photographs of 
researchers surrounded by the thriving mallees in the campus plot. The location of 
the mallees was strategically helpful because it gave Perth-based journalists photo 
opportunities with live mallees without travelling beyond the city limits.  
 
A 1988 full page article in the rural Western Australian newspaper, Countryman, 
tells of the transformation of the Project around this time from a response to energy 
shortages to a response to land degradation (Henwood and Plowman, 1988). The 
article “Big hopes for eucalyptus oil” is accompanied by a two photographs of 
Barton, a larger picture of him inspecting the leaves of healthy mallees in the campus 
plot and a smaller photograph of him in a lab coat working on a complex array of 
chemical distillation equipment. A short article in The West Australian in 1989 
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from the leaves of shoulder high mallees in the campus plot (Zekulich, 1989). 
 
The campus plantings, with the simultaneous scientific publications confirming some 
of the species as high oil yielding, confirm the six local and one exotic species as 
immutable mobiles. The mallee seed was selected according to scientific knowledge 
produced through the processes of laboratory and field science. It was this stable 
network of knowledge about the relationships between particular seeds and the high 
oil yielding plants they would become, together with more established silvicultural 
knowledge about germinating and propagating eucalypts, which placed the early trial 
mallees in the soil at Murdoch University as much as the people who  put their hands 
in the sandy soil.  
 
Although hundreds of kilometres from their parent trees, the mallees at Murdoch 
were able to survive and thrive not only because of the knowledge of silviculture, but 
also because the soil and climatic conditions were similar enough to their original 
positions. The relationship between soil, climate and mallees is as important in the 
translation of wild mallees into a plantation tree crop network as the scientific 
stabilisation of these species as high oil yielding. In early scientific publications the 
potential differences in oil yields between natural and harvested stands and the 
phenomenon of eucalypt species showing different habits in different micro-climates 
is noted (Brooker et al. 1988). The mobility of the oil mallees, maintaining their 
mallee form and their high oil yield outside their original range, was confirmed by 
the early campus plantings and farm trials.  
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useful in establishing the on-farm trial plantings for the Eucalyptus Oil Project. The 
chemist described the impact of farmer involvement on his research program and the 
importance of these relationships for the further research and development of the 
Project. 
Transcript: Murdoch University 
In the process of carrying out the surveys not only with 
the atlas if you like, the broad scale one, but also 
looking at the way in which the oil production, the leaf 
oil production of particular trees changed during the 
year. We followed for example 50 natural trees analysing 
leaf oil every month for two years. A group of people 
involved in doing this would actually establish quite 
good relations with a number of people in the 
agricultural areas and we accumulated a reasonably large 
mailing list of people to whom we sent out invitations to 
act as trial sites. Because we didn’t have any funding we 
couldn’t put restraints on the way it was done so 
basically said “we’ll give you the plants and you put 
them in and look after them”. And they signed an 
agreement that the material was the property of the 
university and we had access to it but apart from that 
they were in charge of it. The seed had been collected 
from the areas where, from the trees in particular… those 
with high oil yield and again we took advantage of the 
community tree program of Alcoa. So Alcoa actually raised 
the seedlings for us as part of their regular community 
tree program. We then to some extent monitored the 
success of these plantings and the oil contents only to 
the extent that we could afford to do it…  
 
 
The engagement of the landholders with the research project was far from passive. 
The scientists adapted their data gathering and research agenda according to the 
actions of the landholders, who were bound by some restrictions in planting the trial 
trees. Alcoa was again an actor in the Project providing the expertise and service to 
raise the seedlings. The relationship between the central researchers and Alcoa was 
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degreaser with potential applications in heavy industry. 
 
The final outcomes of the trial planting were stands of healthy trees. These thriving 
mallees were essential in the enrolment of Syd Shea, the Executive Director of the 
Department of Conservation and Land Management (CALM), in the Project, and its 
subsequent transformation into a government sponsored tree crop development 
project. The network of farmers, scientists and trees intersects with the fluid reality 
of the Project to develop a commercial eucalyptus oil industry. The Eucalyptus Oil 
Project maintains its continuity by flowing between sources of support and 
development. 
 
Salinity 
The connection between the Eucalyptus Oil Project and the problem of dryland 
salinity was made around 1986, as farmers became enrolled in trial plantings. A 
promotional video produced by Allan Barton in 1986 begins with the Chatfield 
family of Tammin describing the tree planting regime on their farm, before 
introducing the Eucalyptus Oil Project as contributing to efforts to reduce dryland 
salinity.  
Document: Harvesting Oil, transcript of video produced by Allan Barton (Barton, 
1986) 
Here at Murdoch University, a research team under the leadership of Allan 
Barton, is working towards solutions. 
 
“One of the main reasons for soil salinity is the fact that the trees have been 
removed. The ground water level has risen and brought the salts to the 
surface. And some farmers are now re-establishing trees in order to remove 
that salt. If they plant trees they always look for another purpose, another 
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oil potential. 
 
The research work into the use of eucalyptus oil in fuel blends is mentioned briefly at 
the end of the video, along with other research conducted as part of the Project, 
including tissue culture and silviculture work.  
 
Men of the Trees, who were instrumental in the second round of CEP funding for the 
Eucalyptus Oil Project, were early mediators between the Project and tree planting as 
environmental remediation. In 1987, Men of the Trees, together with Greening 
Australia and the Western Australian Nut and Tree Crop Association sponsored a 
seminar held at Muresk Agricultural College, at which Allan Barton made a short 
presentation on the Project. 
Document: Invitation to “Tree Crops for W.A. Farmers” Seminar (Men of the Trees 
1987) 
This Seminar will look at all the factors involved in growing tree products 
for profit on West Australian farms: trees for animal fodder, windbreaks, 
soil conservation, and environmental improvement, trees and crop sources of 
fruits, nuts, industrial products, fuel, and biochemicals. 
 
 
 
The relationships between the Project and landcare had been made by farmers 
participating in trial plantings. Countryman reported these connections in a series of 
two articles run over two weeks in July 1991. The first article reported the work at 
Murdoch, and the second featured farmers participating in the Woodanilling trial 
(Driscoll, 1991a; Driscoll, 1991b). 
Document: “Farmers adopt oil tree plan for salinity fight” (Driscoll, 1991a) 
Eric Crossley, now the chairman of the sub-catchment group, saw a program 
on television a few years ago about eucalyptus oil producing trees. 
 
He was also aware at the time that cineole, the main chemical component of 
eucalyptus oil, was used in the ethanol manufacturing process and that a 
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alcohol if the economics were right. 
 
Mr Crossley thought growing eucalyptus oil trees could be well worthwhile – 
he grew wheat, he had a salinity problem that trees would help and there 
was a plant nearby that might at some time need oil – so he contacted 
Murdoch University about his interest.  
 
 
 
The first connections between the Eucalyptus Oil Project and salinity were made by 
farmers and Men of the Trees, with scientific and policy interests soon following. Oil 
mallees first entered scientific and policy networks of land conservation and salinity 
when they were included in an experiment conducted by a scientist employed in the 
Department of Agriculture investigating water use by trees. 
 
Transcript: Murdoch University 
The inclusion of oil mallees in that agricultural trial 
was a last minute decision by Phil Scott. I’m not sure 
exactly how that arose but by the time we’d finished it 
actually came to dominate the trial and so I think that 
was probably a measure of the importance which… we put in 
the potential for oil mallees as a large scale crop in 
the wheatbelt. The other plants, the other trees like 
radiata, I can’t remember the others… really didn’t have 
any special merit, potential merit other than that of 
groundwater control, whereas the oil mallees did. It was 
probably that which led us jointly to a situation in 
which the oil mallees dominated that trial. 
 
 
 
The Wongan Hills trial, which began the relationship between the Eucalyptus Oil 
Project and government agencies and researchers interested in dryland salinity, 
included oil mallees only at the last minute. The relationship between groundwater 
and mallees was emerging as farmers became interested in trial plantings. The 
strengthening of this relationship was once more driven by funding opportunities as 
much as scientific research objectives. The fluidity of the Eucalyptus Oil Project with 
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the Project as new opportunities arise. 
Transcript: Murdoch University 
…the agriculture department, the funding was already in 
place for groundwater control and so I grafted the oil 
mallee experiment if you like on to that. And it was done 
that way because that was the only way of getting the 
money. 
 
 
The Wongan Hills trial began the enrolment of the Eucalyptus Oil Project in the 
institutions of government that are interested in agriculture, land conservation and 
forestry. The early connections between the Department of Agriculture and the 
Eucalyptus Oil Project were strengthened through the “Eucalyptus Oil Seminar” held 
at Gnowangerup in 1989. The seminar included presentations by Brooker, Scott, 
Barton and Peter Abbott, owner of Felton Grimwade and Bickford, and the 
proceedings, published by the Department of Agriculture, provide a point of stability 
in the early relationships between government agencies and the Project (Abbott, 
1989).  
 
In 1989 the relationship between farmers, salinity and government funding agencies 
was strengthened with the successful awarding of funding for the Project from the 
Australian Special Rural Research Fund. Lobbying from the Western Australian 
Farmers Federation (WAFF) to the Minister for Primary Industries and Energy 
contributed to the acceptance of the funding proposal. A letter from the Executive 
Director of WAFF to the Honourable John Kerin MHR provides an early link 
between the Eucalyptus Oil Project and profitable tree planting as a response to soil 
degradation. 
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John Kerin MHR (Ryan, 1989) 
Dear Minister, 
 
We understand that the Australian Special Research Fund has referred to you 
the question of funding research into Eucalypt oil production. 
 
The project is being proposed by Murdoch University and seeks to select 
species suitable for oil production which can be harvested and produce 
suitable oil in the wheatbelt of Western Australia. 
 
The WAFF is actively engaged in encouraging a wide range of tree planting 
programmes (sic) to overcome soil degradation problems. 
 
However, we believe that for tree planting to be encouraged there needs to 
be economic incentives. 
 
Such incentives exit in high rainfall areas for plantations for timber or pulp 
purposes but there are few direct economic incentives for tree planting in 
drier wheatbelt areas. 
 
Australia is a net importer of eucalypt oil which seems ludicrous, given that 
eucalypt species are native to Australia and we have by far the largest 
genetic base of eucalypts. 
 
We, therefore, urge you to give your support to the project because of the 
twin benefits of a potential replacement for imports and ultimately a new 
export industry; and an enhancement of already positive moves to use trees 
to combat soil degradation. 
 
 
 
CALM 
The relationships between the Eucalyptus Oil Project and State Government agencies 
emerged not only as a result of a convergence of interests in commercial solutions to 
dryland salinity, but also because the Project needed funding and resources following 
the failure of the stock exchange listing attempt. Early connections were made 
between the Department of Conservation and Land management (CALM) and the 
Eucalyptus Oil Project through their forest products interests, but the relationships 
were weak and did not have strong impacts on either the Project or the work of 
CALM. CALM’s strong interest in the Project began in the early 1990s as an 
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Eucalyptus globulus, Tasmanian blue gum, in the higher rainfall areas of the State. 
 
CALM has been a significant actor in the Project since the early 1990s. CALM’s 
development of the Project included the name change from the Eucalyptus Oil 
Project to the Oil Mallee Project in the mid 1990s. While CALM’s resources as a 
government agency have been essential in the expansion of the Project, the role of 
prominent individuals within the Department as champions has also had a significant 
impact on its development. Syd Shea was the Executive Director of CALM when it 
first became enrolled in the Eucalyptus Oil Project, and since retiring from the Public 
Service in 2000 he has been the Managing Director of the Oil Mallee Company. John 
Bartle has been an employee of CALM throughout their involvement in the Project 
and remains a highly prominent proponent of the Project as a commercial tree crop 
solution to dryland salinity. 
 
The enrolment of CALM in the Project came through Allan Barton building 
relationships with Syd Shea and John Bartle. Barton’s account of early meetings with 
Shea tells of the crucial role that trial plots of mallees on farms at Woodanilling 
played in interesting the once forester, then senior public servant, in the Eucalyptus 
Oil Project. In Barton’s recollection the thriving mallees were the vital factor in the 
interessement of CALM, through Shea, in the Project, rather than the stable networks 
of groundwater use results from Wongan Hills or his earlier work on oil yields and 
uses for cineole. 
Transcript: Murdoch University 
The most successful planting was in the Woodanilling 
area. So when in the early 90s we were approached by 
representatives of CALM who were looking at alternatives 
  116for perennial crops for the wheatbelt I was able to show 
this planting to Syd Shea and it was on that basis that 
CALM became strongly involved in oil mallee plantings in 
the wheatbelt. 
 
And no doubt CALM were also interested in those Ag Department results on 
groundwater control?  
 
That information was there. I think it was the impact 
that these very healthy looking mallees at Woodanilling 
had on Syd Shea which actually tipped the balance. I am 
not sure, I think it was only Syd and I that went, I 
don’t think John Bartle was involved in that although I 
think he’d surveyed possible alternative crops at that 
time… 
 
 
 
CALM actors describe their early interest in the Eucalyptus Oil Project as an 
extension of their work establishing tree crops on farms in high rainfall areas, 
principally the blue gum plantations in the State’s south-west.  
Transcript: Oil Mallee Company 
In the mid 1980s it was principally John Bartle and 
myself who initiated what we call the Tree Crops on Farms 
program… The whole idea was, when John and I started at 
Dwellingup in the sixties, when we did quite a lot of 
work on bauxite mining and rehabilitation on farmland and 
we did a huge amount of work on hydrology and what trees 
we could use. And we’d reached the conclusion that given 
the scale of the problem the only way that you were going 
to solve it was to have a profitable solution to it. So 
we originally started off with radiata pine on farmland 
and there was quite a strong resistance to that from the 
farming community and also from the foresters... so there 
was resistance and we started with pine but then we were 
able to successfully get very serious Japanese investment 
in blue gums on farms and so that took off far better 
than we expected. We were predicting 100 000 hectares by 
the year 2000 and there was wild scepticism because it 
was born as an issue in the Dowding campaign,
12 but in 
fact we’ve now got over 200 000 hectares so it’s been 
very successful. There’s some down sides to it. So we 
were quite happy that the private sector had already 
taken up wetter zone areas so areas around Albany, we had 
                                                 
12 Peter Dowding was Labor Premier of Western Australia from 1988 until 1990, winning the 1989 
election. 
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of reducing water tables.  
 
In the early 90s I launched what was the next rainfall 
belt, you can’t put blue gums out further than around 600 
mm rainfall, but we’d been growing maritime pine for 80 
years but principally on cleared native forest areas, 
like the Gnangarra mound…  
 
And I thought this was an ideal tree because it grew in 
Mediterranean environment, it was quite tough, so we 
adopted that tree to the Maritime Pine project. We aimed 
to get 100 000 hectares in that 600 to 400 millimetre 
rainfall zone. So when in the 90s John Bartle came to me 
with Allan Barton, it was Allan’s idea to use mallee 
 
Transcript: CALM 
Around the beginning of the 90s I’d been involved a lot 
with trying to popularise and develop blue gums as a farm 
tree crop in higher rainfall country and that started to 
move quite strongly and so we were shopping around for 
the next challenging thing to do. And we were fairly 
confident that we had a basic, good formula in what we 
were doing in blue gums. Looking at innovative planting 
and having techniques by which off farm investors might 
be legally secure in making investments on-farm. And so 
we wanted to apply this sort of practice to an 
appropriate tree crop that might grow in the real dry 
country.  
 
Transcript: Oil Mallee Company 
And so when Allan came to me it was just a logical 
extension to what we had, at least two major species for 
high rainfall areas, and I thought it was a brilliant 
idea. To use mallee and make it commercial… although the 
economics needed to be… but my rationale was if you 
looked at the number of products… which would make it 
viable. I enjoyed being involved in the Project through 
CALM’s support of the Project. 
 
 
 
The economics of the Eucalyptus Oil Project were of concern to some actors in early 
assessments but the potential for products other than eucalyptus oil from mallees 
justified taking the risks necessary to develop mallees into a large scale industry 
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central to Shea’s interest in developing agroforestry in low rainfall regions.  
Transcript: CALM 
And we became aware of Allan Barton’s work with oil 
mallees and we looked at the fundamentals. I guess I had 
a good look at it initially and Syd Shea was a keen 
proponent…  and I remember going back to Syd after having 
had a look at this and saying that I reckon that an oil 
mallee business could probably recover about half of its 
expenditures from revenues that might be able to be 
generated. And he said, “That’s great”. I thought it was 
very pessimistic but he said, “That’s great, you haven’t 
even started yet and you’ve got half your money back”. 
And so we agreed that we would make an earnest go at 
trying to get something up and running. And so we went 
through the whole development step I guess. What was good 
about it was that there was a lot of technical 
understanding about what to do that had come from Allan 
and from the other two existing eucalyptus oil production 
operations in the east near Bendigo and at West Wylong 
and so we were able to make fairly good progress on that 
front…  
 
I guess there was a bit of an entrepreneurial fling by 
Syd Shea and CALM and the motivation for that was clear. 
Syd’s a bit of a maligned fellow in the public image
13 
but his motivations are, in my experience, not only well 
directed and wholesome in a sense of trying to do the 
right thing in improving productivity and quality of 
management, sustainability of systems, but also there was 
a lot of entrepreneurial sort of flair in going about it. 
And I guess I grew up through the Project in getting 
familiar and confident about what sort of entrepreneurial 
effort was required to make these things happen… 
 
During those eight or nine years we have probably spent 
about 6 million dollars on supporting the development of 
the industry so a good proportion of my ongoing budget of 
about 8 or 900 000 dollars goes into aspect of support or 
participation in oil mallee development. 
                                                 
13 In his role as Executive Director of CALM Shea was accountable for management of State Forestry 
operations. In this role he was the focus of much criticism, particularly from conservation 
campaigners lobbying for an end to logging in old growth forests and other changes in forest 
management. Logging of old growth forests became a major public issue in Western Australia in the 
late 1990s. Shea’s retirement from the public service came shortly after a restructure of CALM which 
separated the forestry operations from the conservation objectives of the Department. For a brief 
period between the restructure and his retirement he worked on a special project for the Premier 
focusing on dryland salinity. Logging in old growth forests ended in Western Australia in 2001 
following the election of the Gallop Labor Government.  
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As well as the positive impression of the mallees at Woodanilling, the potential for 
these species to become actors in the network of eucalyptus oil production added to 
the conviction that the Eucalyptus Oil Project could develop into a viable 
commercial agroforestry enterprise. The Project as region, network and fluid are all 
explicit in the enrolment of Syd Shea and the government agency he led into the 
Eucalyptus Oil Project.  
 
CALM’s enrolment of the Eucalyptus Oil Project into its networks of forestry 
development was evident in the extension of the selection work undertaken by 
Murdoch and CSIRO. 
Document: Presentation to NSW Select Committee on Salinity (Bartle, 2002) 
We had to produce or collect initially superior seed for planting. That 
required all the native populations of prospective mallee species, and there 
are several of them, to be sampled so that we could test for oil content. 
There is a very big natural variation in oil content and we selected seeds 
from only the very best and use that for production planting of mallees, but 
also the cream of the cream went as an input into our genetic improvement 
program. We commenced, right throughout the 1990s, to build seed 
orchards and the genetic development work that we had to do in order to 
understand genetic improvement in mallee. We were putting about $200,000 
or $300,000 a year into that business throughout the 1990s. 
 
 
With CALM continuing the analysis of individual oil mallees and translating high oil 
yielding individuals into a genetic resource to be developed in seed orchards, the 
work at Murdoch focused more on the analysis of leaf oil as the mediator between 
wild mallees and superior oil producing mallees for propagation. CALM became the 
obligatory passage point for field work and genetic improvement, while Murdoch 
maintained their position as the obligatory passage between mallees and leaf oil 
yields. 
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So we had this protocol developed and we were then in a 
good position to scale it up to analyse samples which 
were collected by CALM staff much more extensively, much 
more rapidly that we could do for ourselves… We saw that 
as a, really a kind of partnership. We did the analysis 
which were carried out, were charged to CALM really at 
cost recovery. So it wasn’t a commercial operation so 
much as a collaborative thing… 
 
They (CALM) effectively continued the work that I’d been 
doing collecting… Because I had Ian Brooker’s, the 
benefit of his experience and knowledge, I had 
effectively covered all of the provenances, all the main 
provenances of the species that we were interested in. 
And what CALM did was to collect more samples in those 
areas. The original intention was that that would lead 
to, first of all the hope was that we would find 
individuals that were particularly high oil content and 
in any case in increasing the number of seed trees, 
therefore increasing the number of seeds we could get, 
the aim was eventually to set up a seed orchard with 
seedlings raised from that seed. 
 
Industrial Solvent 
The definition of roles between CALM and Murdoch as they negotiated relationships 
in the emerging networks of the Oil Mallee Project proceeded along roughly regional 
lines. As the Murdoch researchers receded back from the wheatbelt and into the 
laboratory to continue leaf oil analysis, CALM spread out into the wheatbelt 
collecting samples and seeds and distributing seedlings and resources to farmers as 
mallee plantings expanded. CALM’s role in the development of the networks for 
distributing seedlings, silvicultural know-how and further attempts at 
commercialisation is related to the identity of the Oil Mallee Project as a landcare 
response to salinity, described in more detail in the next chapter. The increasing role 
of salinity as an actor in the Project also impacted on the shape of further research at 
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moving out from their laboratory into the workshops of heavy industry at Kwinana, 
the industrial estate on Perth’s southern outskirts. 
Transcript: Murdoch University 
Then over this period of course the awareness of the 
scale of the groundwater problem, the potential area that 
had been planted with oil mallees and therefore the 
potential production, the mismatch between that and the 
current international markets for eucalyptus oil was 
clear. It was clear that that would only work (cineole 
additives to ethanol-petrol blends) if you had a gasahol industry, 
and it wasn’t particularly felt that was going to happen 
in the near future.  
 
So the next move was to take advantage of the solvent 
properties of eucalyptus oil, of cineole, which were 
already well known to people in the domestic situation. 
And I obtained funding, a collaborative research grant 
with Alcoa Kwinana to replace some of the hydrocarbon and 
chlorohydrocarbon solvents in one of their workshops with 
eucalyptus oil. And to do this we employed Bob Greening, 
who subsequently became involved in other aspects of the 
Project, and demonstrated that there were no significant 
practical problems with changing over. In fact even the 
solvent recovery company that had been recovering 
solvents for Alcoa from the, after degreasing operations 
took the eucalyptus oil as before, and almost without any 
problems, recycle that as well… some of the workshop 
staff disliked the eucalyptus oil smell, others like it. 
But this issue of the smell of the oil actually also 
surfaced when I took samples to Japan to try and get them 
to introduce it there in the same way. They basically 
said well if you can make it smell nice then you’ve got a 
deal.  
 
In parallel with the workshop trials we actually showed 
quantitatively in laboratory bench methods we actually 
determined the degreasing rate. In fact we developed a 
technique for measuring the rate of degreasing which was, 
which hadn’t been done before. There were many tests up 
to that time for the degree of cleanliness that a certain 
group of solvents achieved, but not which could tell you 
quantitatively how fast it could degrease something. So I 
refined a technique used in another area of research 
before, a rotating disc, to measure the rate of 
degreasing on a greasy rotating disk. And that showed 
that using the trichloroethane as a benchmark under some 
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solvents with cineole to get a degreasing rate which is 
equivalent to trichloroethane and that it wasn’t at all 
difficult to get a degreasing rate as good as any of the 
hydrocarbon solvents that we used. So that’s another area 
of potential industrial application which still hasn’t 
reached the commercial stage 
 
Alcoa is still using eucalyptus oil in that workshop so 
it’s not exactly a trial… Neither has it been introduced 
generally. It’s successful, it’s more expensive and they 
are continuing to do it. I’ve made a number of attempts 
to try and get that expanded throughout the Kwinana 
industrial area but it hasn’t yet happened and again 
there really wasn’t much point of trying to do that while 
their was no local production. As soon as there is large 
scale local production that… may well open the door to 
this use. 
 
 
 
Although stabilised in the networks of techno-science as a viable response to the 
energy crisis of the early 1980s, by the end of that decade it had become apparent 
that the ultimate crisis in fossil fuel shortages was not as immediate as it had seemed. 
The fuel co-solvent properties of cineole were unlikely to be the basis for 
commercial eucalyptus oil production. The Project maintained fluid continuity by 
translanting cineole into an ozone friendly industrial solvent, and the Murdoch 
researchers set about building new networks between chemicals, machines, the 
atmosphere, industry and their peers. Cineole was still a sustainable technological 
response to a global ecological crisis, although the substance of the crisis had shifted 
from the energy crisis to the hole in the ozone layer.  
 
The description of the work of the researchers in the laboratory and in the trial 
workshops demonstrates again the heterogeneity of the processes of scientific 
research and technology development. The closest to an unmediated relationship 
between cineole and humans is the sensory experience of the distinctive smell of 
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investors. The knowledge of the smell of eucalyptus oil, and its impacts on decisions 
for its use, owe little to the scientific method or intricate scientific equipment. The 
knowledge that science provides of eucalyptus oil comes from observations mediated 
by machines and techniques, and validated, not in the collective olfactory centre of 
millions of brains, but by the reviewers, publishers and readers of selected academic 
journals (Barton and Knight, 1996; Barton and Knight, 1997). 
 
The commercial development of solvent uses of cineole has been hampered by its 
ineligibility for patenting. This is because eucalyptus oil has been commonly used as 
a cleaning agent since its earliest production upon European arrival in Australia. In 
1991 advice was sought by Murdoch University regarding patenting the use of 
cineole as a cleaning product, following on from trials funded by the University’s 
cleaning contractor. A letter from the Watermark Patent and Trademark Attorneys 
confirms that cineole is not able to be patented for these uses. 
Document: Letter from Watermark to Murdoch University (Barnes, 1991) 
I refer to the meeting in your office with Alan (sic) Barton to discuss the 
development work that had been carried out by the University in relation to 
the use of cineole in cleaning solutions. As a result of the discussion, it was 
agreed that having regard to the known properties of cineole and the known 
uses of eucalyptus oil as a cleaning agent, patent or other protection could 
not be obtained for the cleaning solution developed by Alan Barton, and that 
no further action should be taken in this matter.  
 
 
 
Despite the impossibility of patent protection the solvent properties of cineole 
became the focus for commercialisation of the Eucalyptus Oil Project and the 
development of mallees as a commercial tree crop for low rainfall areas prone to 
dryland salinity. In December 1992, Western Australian Premier Carmen Lawrence 
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firelighters. The launch took place at Good Samaritan Industries site in Perth where 
the firelighters were made from beeswax and eucalyptus oil, and provided an 
opportunity for CALM and the Premier to publicise developments in the Project as a 
salinity response. The product launch was reported in the local and national press, 
accompanied with photographs, including CALM workers cleaning car parts with 
eucalyptus oil as the Premier and Syd Shea look on. The West Australian carried an 
article titled “Salinity answer seen in tree oil” (Tan Van Baren, 1992). 
Document: “Salinity answer seen in tree oil” (Tan Van Baren, 1992) 
Sales of Eucasol, an industrial solvent, and Mallee Boy firelighters could also 
help to finance the battle against soil degradation on Wheatbelt farms. 
 
The products, which will not be available for several years, are based on 
eucalyptus oil produced by the native mallee tree, which CALM hope will 
prove viable to combat salinity in low rainfall areas. 
 
Commercial Production 
Large scale commercial production of Eucalyptus Oil is yet to be realised in Western 
Australia. Small scale production began in 2000 with the formation of Kalannie 
Distillers, who harvest mallees in the Kalannie region, produce eucalyptus oil from a 
mobile steam distillation plant, and sell eucalyptus oil to eastern states processors 
(Kalannie Distillers, 2003). So far, the operation has not been competitively 
profitable, but participants are interested in harvesting as a way of managing mallee 
growth.  
 
Eucalyptus oil will be one of the products from the pilot scale Integrated Wood 
Processing plant being built at Narrogin. The oil will contribute 20% of the income 
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60% (Enecon, 2001). Integrated processing of mallee biomass is discussed further in 
chapter 5. 
 
Latest Research 
Research continues at Murdoch into potential new uses for cineole. While earlier 
work was driven by the need to develop mass markets for high quality eucalyptus oil 
more recent research has included more small scale, niche market uses. Tree crop 
industries in the wheatbelt are now translated into carbon industries, responding to 
the latest ecological crisis to intersect with the Project, the greenhouse effect. In this 
formulation of the Oil Mallee Project eucalyptus oil has shifted from being the 
primary possibility for commercial return to being but one possible contributor to the 
economic viability of integrated production from mallees.  
 
With two potentially large scale uses for cineole now stabilised in the networks of 
scientific knowledge and technical possibility, the researchers at Murdoch are 
pursuing smaller scale applications. The research still works to develop sustainable 
responses to the ecological crisis. The “natural product” advantages of cineole 
provide motivation to continue research into potential applications as a potential 
component of herbicides and in novel pharmaceutical products.  
 
The possibilities for research into further uses for cineole are restricted by the 
inability of the chemist to participate in scientific networks outside his area of 
chemistry. The need for relationships with other scientists, particularly those with 
established and stable research relationships in the network of biological research, is 
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researchers in the oil mallee network. 
Transcript: Murdoch University 
The other main potential area of use is in the 
bioactivity. There is a lot of anecdotal and a small 
amount of experimental evidence of the effect, or the 
interaction if you like between cineole and biological 
systems. In the case of insects it can be a repellent or 
an attractor, there are herbicide properties, there are 
allelopathic properties and the best known commercial 
application of this isn’t in eucalyptus oil, it’s in tea 
tree oil, which contains cineole. In all these situations 
it appears that it is just as important to look at the 
synergistic behaviour of cineole with other things. I 
suppose in this area, apart from the general difficulty 
that I’ve always experienced in getting funding for work 
on a product which is established and therefore no 
companies are taking any proprietorial interest in them, 
it’s difficult to get the patent for them. There is the 
additional one that in anything to do with biological 
systems, without previous experience and publications in 
the area I don’t have any status as it were to get 
funding and therefore it has to be done collaboratively 
and eucalyptus oil is not the most attractive of topics 
for those sorts of scientists, subjects for those 
scientists. There are currently a number of trials going 
on, using the word trial in a fairly broad sense, studies 
involving for example grain storage, insect control… 
things like fly strike in sheep. But there is still no 
comprehensive intensive study which might lead to a 
commercial, to a quick commercial success. I think the 
main problem is the one which I’ve already referred to, 
it’s not a product which can be patented, so therefore in 
not having any ownership it’s difficult to get 
investment. 
 
Fluid Heroes 
Allan Barton has been publicly recognised as a hero in the Eucalyptus Oil Project. 
He has received several awards for his work, including a Banksia Award in 1994, 
and he was made a member of the Order of Australia in 2001. While public 
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position Barton as a strategic hero, after Latour’s Pasteur, he is also reminiscent of de 
Laet and Mols’ ideal, decentred man, embodied in the Bush Pump inventor (de Laet 
and Mol, 2000; Latour, 1988). While working to establish himself as a central actor 
in the network of cineole, Barton is decentred in relationships with funding agencies, 
CALM, the Oil Mallee Association and other networks of the Projects. In this way he 
exists in multiple spaces, at once central and peripheral, corresponding to the 
multiplicity of the Project, contributing to its continuity. 
 
In the enrolments and translations of the Project as eucalyptus oil industry, other 
actors, who become heroes in later phases, are introduced. Syd Shea, John Bartle and 
the farmers who grow oil mallees are all actors who first appeared in the Eucalyptus 
Oil Project, and become central heroic figures later, described in the following 
chapters.  
 
The mallees are the enduring heroes of the Project. This chapter described the field 
and laboratory work that selected the mallees, the scientific networks that stabilised 
the factuality of their high oil yields, and the early trial plantings that demonstrated 
they could succeed as a tree crop on farms. These intersecting spaces of the mallees 
give them continuity as central, heroic actors in the Oil Mallee Project. The fluidity 
of their identity allows them to be translated as salinity management tool, carbon 
sequestration, renewable energy source, and industrial agricultural crop. The next 
three chapters follow the mallees and other emergent heroes, through these shifting 
translations.  
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Declining soil fertility is an issue of global concern. With a growing global 
population, the expansion of food production capacity was central to international 
development programs in the post war era. The ‘Green Revolution’ saw the 
development and implementation of new technologies for the production of food. 
Large areas of land were brought into agricultural production, irrigation areas 
expanded, and the food output of existing agriculture was dramatically increased. 
Vast increases in food production outstripped growth in population and food 
consumption, leading to oversupply of food commodities, particularly grains. 
Networks of food product and consumption are discussed in more detail in chapter 6, 
as they intersect with farmers in the Western Australian wheatbelt. 
 
The successes of the Green Revolution have come with costs. The sustainability of 
high input, industrial modes of food production is far from assured. Mining 
groundwater resources for irrigation, declining water quality, and widespread soil 
degradation are among some of the negative ecological impacts attributed to Green 
Revolution technologies and the industrialisation of agriculture (Gardner, 1996). 
 
Land salinisation is one of the ecological constraints emerging as a result of the rapid 
expansion of agriculture. Ghassemi et al. (1995) report that 5% of the world’s 
cultivated land is impacted by human induced salinisation. Most of this is the result 
of intensive irrigation, which causes groundwater to rise, bringing salt stored under 
the ground to the surface. A small proportion of the world’s salinisation is found in 
dryland agricultural areas, where rising water tables are the result of reduced water 
usage by plants. This situation arises where deep-rooted perennial vegetation, which 
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rooted annual crops and pastures, which use less water. The water that is not used by 
agricultural species adds to the groundwater, which rises, bringing underground salt 
to the surface.
14  
 
Dryland salinity affects only a small proportion of global agricultural lands, but in 
Western Australia it is one of the State’s greatest ecological problems. Salinisation of 
land and water resources, as the result of land clearing, was observed early in the 
history of development in Western Australia (Bennett and Macpherson, 2002). The 
mechanism for dryland salinity was described by railway engineer W. E. Wood in a 
paper he presented to the Royal Society of Western Australia in 1923 (Wood, 1924). 
In 1994 it was estimated that 1.8 million hectares, or 9.4% of cleared land, were 
affected by dryland salinity in Western Australia, with a predicted 6.1 million 
hectares, or 32% of cleared land, to be affected before steady state is reached around 
2050 (Ferdowsian et al., 1996). Rising water tables and dryland salinity reduce the 
fertility of agricultural land, degrade remnant vegetation and ecosystems, and 
damage infrastructure including road and buildings. Wetlands, rivers and water 
resources have also been impacted by increased salinisation (Government of Western 
Australia, 2000). 
 
                                                 
14 The movement of water below the soil surface and changing topography of the land mean that salt 
reaches the surface of the land sooner in some parts of the catchment than in others. Within a 
catchment, “recharge” areas are where rainfall infiltrates the soil and adds to the groundwater. 
“Discharge” areas are where the groundwater intersects with the land surface, usually in valley floors, 
rivers or lakes. Because groundwater is already close to the surface, dryland salinity is most likely to 
occur in discharge areas. In catchments where there is significant lateral movement of groundwater, 
the removal of vegetation in recharge areas contributes to salinisation of discharge areas by increasing 
the overall rate of rise of groundwater levels in the catchment.    
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salinisation, threaten remnant vegetation in the south-west of Australia. This region 
was identified as one of 25 global “biodiversity hotspots” by Myers et al. (2000) in 
and article published in Nature in 2000. This designation recognises the immense 
diversity of species in the region and the intensity of threats to their survival. Species 
persistence in this region is threatened by the isolation of small patches of remnant 
vegetation and the continued degradation of these remnants. The impacts of salinity 
on wheatbelt remnant vegetation are described by George et al. (1995), and the 
maintenance of biodiversity has been a priority for government salinity policies 
(Government of Western Australia 1996b; 2000). 
 
As the outcome of complex interactions between people and land, the case of dryland 
salinity in Western Australia holds much in common with land degradation problems 
in other parts of the world (Blaikie, 1985; Blaikie and Brookfield, 1987). Dryland 
salinity is an imbroglio of neither natural nor cultural origins. Science, politics, 
culture, technology, nature and society are all mixed up in the causes of dryland 
salinity and in the construction of responses. 
 
Dryland salinity is the outcome of extensive clearing of native vegetation for the 
development of industrial agriculture. Almost all land clearing in Western Australia 
occurred in the twentieth century, and most land was cleared from the 1950s until the 
1970s. Land was cleared in spite of scientific warnings about the potential for 
salinisation (Beresford et al., 2001). Land clearing and agricultural development 
were facilitated by the development of technologies which enabled profitable 
production of crops and livestock from land that was previously infertile for non-
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in the wheatbelt is discussed in more detail in chapter 6. 
 
It is possible for dryland salinity to be black-boxed as ‘the result of replacing deep 
rooted perennial vegetation with shallow rooted annual crops and pastures’. 
However, the complex relationships between humans and non-humans that constitute 
agriculture and land degradation in Western Australia start to become visible when 
the impossibility of resolving the problem through a punctual ‘replacing shallow 
rooted crops and pastures with deep rooted vegetation will stop dryland salinity’ 
becomes apparent. 
 
Dryland salinity, similarly to global climate change, is an ecological problem that 
challenges scientists, environmentalists, citizens and politicians to move beyond the 
conservation of iconic ecosystems and faith in the ability of technologies to reduce 
pollution. ‘Revegetate the wheatbelt’ is as sophisticated a response to dryland 
salinity as ‘stop burning fossil fuels’ is to climate change. Responses to climate 
change have involved unseemly coalitions between activists and business groups, 
uncovered deep connections between the modern industrial economy and global 
ecological degradation, revealed the limitations of technological optimism, and have 
brought into focus practical considerations for living with, rather than averting, 
global ecological change caused by humans. Dryland salinity is an ecological 
problem that is likewise discussed in terms of managing complex relationships, 
rather than creating strategies, laws and technologies for stopping the problem. 
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potential to contribute to the replacing of shallow rooted introduced annual species 
with deep rooted perennials. The Oil Mallee Project has become an important actor 
in of dryland salinity networks across science, policy and practice. Following the 
Project through these networks and along its relationships tells not only of the 
continuity of the Eucalyptus Oil Project as it becomes the Oil Mallee Project, but 
also of the construction of an ecological crisis and its management.  
 
Early Connections 
The Oil Mallee Project has been promoted a response to dryland salinity since the 
mid 1980s. During the 1990s, following the enrolment of the Project into the farm 
forestry unit of CALM, salinity remediation defined the identity of the Project. Early 
connections between farmers and mallees occurred simultaneous to the enrolment of 
conservation NGOs, Men of the Trees and Greening Australia, and scientists 
interested in trees in agricultural systems. With the enrolment of CALM, a strategic 
shift occurred in raising the political profile of the Project by enrolling high profile 
politicians in publicity and funding support for the Project. Throughout the 1990s oil 
mallees were transformed into political actors, enrolled in policy processes dealing 
with salinity.  
 
The relationships between salinity policy and the Oil Mallee Project changed the 
shape of them both. Oil mallees brought the possibility of commercial revegetation to 
debates about salinity in low rainfall areas, while government interest in salinity 
remediation provided the justification for much of the public resources which flowed 
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plantings to widespread planting across the wheatbelt.  
 
CALM 
The work of the Department of Conservation and Land Management (CALM) in 
developing commercial tree crops for agroforestry reveals the relationship between 
land conservation and profitability for Western Australian farmers. CALM workers 
knew that tree planting could not occur on a wide scale unless it was commercially 
viable for farmers. The commercial potential of the Eucalyptus Oil Project was what 
interested CALM. The longer term objective of the Project was to develop an 
industry that could compete commercially with existing agricultural land uses. In the 
short-term CALM’s objective was to minimise establishment costs to enrol farmers 
in planting the mallees as a first step in developing the industry. 
Transcript: CALM 
But our main objective was to get farmers actively 
planting mallees. We had a financing mechanism and so on 
to help make that happen. We deliberately tackled that 
issue in a different way to what by then was the emerging 
practice in the blue gum business, where the big 
prospectus companies came in and turned it into a pure 
forestry operation. It was always our conviction that to 
pick up the salinity control potential of new tree crop 
industries that we had to involve the farmers in a direct 
way…  
 
And so our wheatbelt efforts in particular were much more 
oriented around trying to help farmer groups all form one 
State group with perhaps subsidiary regional groups to 
start giving the farmers a sense of control or ownership 
in developing a whole State wide industry…  and through 
those years we progressively handed over to the farmers. 
CALM ran it for a while, and that was mainly my work, and 
then through mid 90s… I think we ran 94-96 and the 
growers took over in the planting season 97 and they’ve 
run the business ever since. It now runs at a fairly 
steady level of a few million trees per annum. We do hope 
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possible. 
 
 
 
Early CALM plantings were designed to be pilot scale commercial crops. Between 
1992 and 1994 six planting “cells” were established and farmers within a 30km 
radius of these sites were invited to participate in plantings. A profit á prendre 
contract was used to finance the plantings, with CALM paying for most of the 
seedling costs under an agreement to be able to recoup their outlay in the event of 
commercial returns from the mallee crop. The six cells were at Woodanilling, 
Esperance, Canna, Kalannie, Lake Toolibin and Narambeen, corresponding to the 
sites of some of the early Murdoch farm trials.
15 A publicity note by John Bartle at 
the time explained the rationale for planting in cells, and choice of planting sites. 
Document:  “Eucalyptus Oil: A Potential Tree Crop Product for the Western 
Australian Wheatbelt” (Bartle,1993/94) 
Planting locations: 
 
The overhead costs and limited portability of harvesting and oil extraction 
equipment means that initial plantings should be of a sufficient size and 
concentrated into a limited area for efficient operation. Each centre should 
aim for 5000 ha of plantings within a 30km radius. To cover a full range of 
wheatbelt environments six such centres have been selected for these initial 
plantings. 
 
 
 
The regional arrangements of early efforts to develop a resource for a eucalyptus oil 
industry are shaped by considerations of likely constraints on processing technology, 
concentrating plantings within 30km radii of possible processing centres. 
Simultaneously, the immateriality of the imagined processing technology and 
commercial return is reflected in the promotion of plantings for land conservation 
benefits, with potential commercial returns considered a bonus at some future point. 
                                                 
15 These locations are identified on the map in Appendix 2. 
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and conservation activity, allowing continuity in spite of the absence of strong 
networks of processing and markets for products. A note explaining the contracts 
between farmers and CALM in the “Eucalyptus Oil Mallee Program” confirms this 
dual identity of mallees underpinned by the agreements. 
Document: “Eucalyptus Oil Mallee Program. The agreement between farmers and 
CALM” (Bartle and Power, 1994) 
The agreement gives CALM the right to manage harvesting processing and 
marketing. The objective is to pool all State eucalyptus oil mallee plantings 
for efficient development of industry and markets. However there is no 
guarantee that commercial development will be successful. For this reason all 
plantings will be designed for their landcare benefits.  
 
 
 
As well as refining the genetic resource for the industry, organising seedling 
distribution, advice and financial arrangements for expanded plantings, CALM were 
very active in promoting the Oil Mallee Project as a commercially viable 
revegetation option for the prevention of salinity. In an extended interview with the 
breakfast presenter on local public broadcast radio in June 1992, Syd Shea mentioned 
the “experimental stage” plantings of 30 or 40 hectares of “special mallees” from the 
work of Allan Barton. In December 1992, corresponding with the launch of Eucasol 
and Mallee Boy Firelighters, Syd Shea was interviewed on a Sydney radio afternoon 
program by Kathryn Greiner. 
Document: Transcript of Syd Shea interview, Radio 2UE, 23 December 1992 (Shea, 
1992) 
GREINER: Now, you’ve been developing a range of eucalyptus – based 
cleaning products. Tell me a little bit about this? 
 
SHEA: Well first I’ll make it clear. CALM believes in partnerships and if you 
want to destroy a partnership make sure – make sure you don’t give credit to 
your partners (Greiner laughs). 
 
Alan (sic) – Professor Alan Barton at Murdoch University has been working on 
this for eleven – for eleven years. I call him the “mallee boy”, and we’re 
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of people involved in this programme. 
 
GREINER: That – I mean, that’s an academic, a bureaucratic and a – and a 
private sector interest thread? 
 
SHEA: That’s – that’s – that’s what CALM’s all about. We believe in – I 
believe in integration. I think this nation is full of compartments and unless 
we form these alliances, we’re going to go down the tube. 
 
So it’s not uncommon for us to be in those sorts of relationships. 
 
But, can I get on with the question. The – the products that have been 
developed, they’re still at a very early stage, but the whole philosophy 
behind what we’re doing is to look for a way by which farmers can obtain 
money for improving the environment. 
 
 
 
In July 1993 Shea appeared in a photograph in the West Australian sitting on a dead 
tree at Taarblin Lake, surrounded by salt bush and dead timber holding up a small 
bottle of eucalyptus oil (Duffy, 1993). The accompanying article reports on the 
announcement by the Hendy Cowan, the Deputy Premier of the new conservative 
State Government, of support for oil mallee plantings as part of the program to 
rehabilitate and protect the last remaining fresh water wheatbelt lake, Lake 
Toolibin.
16 
 
The bureaucratic work of actors in CALM in stabilising resources and institutional 
arrangements is as important in the translation of oil mallees for salinity control, as 
                                                 
16 The oil mallee plantings announced in the article formed part of a program to preserve Lake 
Toolibin. This program provided funding and a site for intensive hydrological research. While the 
planting of mallees reduced some of the groundwater recharge to Lake Toolibin the most important 
intervention in preserving the lake has been engineering works, including pumping and diversion 
drains which direct salty water into Taarblin Lake. Thus the severity of devastation which provides the 
backdrop to Shea’s photograph is in part due to the program which aims to save Lake Toolibin, the 
site of the mallee plantings announced by Cowan. The research at Lake Toolibin has also been 
important in building scientific knowledge about the impact of various management techniques on 
salinity. The results of this research challenge some of the early assumptions about the salinity 
impacts of oil mallees. This has contributed to the controversy about mallees and salinity explored 
later in the chapter.  
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and water use. While contracts and seedling supply relationships were constructed to 
enable the regional expansion of the Eucalyptus Oil Project, CALM workers were 
also engaged in building networks of funding and support for development. 
Relationships with actors such as Cowan provided valuable political support for the 
Project. CALM continued the translation of eucalyptus oil production into salinity 
management through grant applications to Federal Government funding agencies.
17 
These included the Farm Forestry Program, which partly funded the Toolibin 
plantings, National Landcare Program (1993-1994), and as a partner in the 
collaborative research grant from the Australian Research Council which funded 
Barton’s work with Alcoa. Promotional literature and articles produced by CALM 
further reiterated the relationship between eucalyptus oil and dryland salinity.  
                                                 
17 Australia is a federated nation governed by one centralised Commonwealth, or Federal, 
Government, and six State Governments. The Commonwealth constitution outlines the separation of 
power between the governments. Powers to legislate over environmental issues were not included in 
the Constitution, which came into force in 1901. In negotiations between State and Federal 
Governments, and in relevant Federal legislation (e.g. Environmental Protection and Biodiversity 
Conservation Act, 1999), most environmental issues fall within state jurisdictions and policy realms. 
However, the Federal Government collects most of the taxation in Australia, which it then 
redistributes to the States, as well as spending on its own programs. The direct implementation of 
Federal programs, and negotiations with States over funding, gives the Federal Government power to 
influence environmental and natural resource management policies throughout Australia. In Western 
Australia, salinity policy is largely administered through CALM, the Department of Agriculture and 
the Department for Catchment and Environmental Protection. Federal Government policies and 
programs that impact on salinity management include the Natural Heritage Trust, the National Action 
Plan for Dyland Salinity and Water Quality, and the work of various research and development 
corporations.    
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Agroforestry 
Oil mallees were promoted as a salinity management tool, even though the only 
scientific research on mallees and groundwater use was the early work done at 
Wongan Hills. The Wongan Hills research was reported in the journal Agroforestry 
Systems in 1993 in an article co-authored by researchers from CALM and the 
Department of Agriculture (Eastham et al., 1993). The translation of mallees as 
salinity remediation, in gathering support for the Project in the early and mid 1990s, 
was not in scientific networks of relationships between water, salt, soil, piezometers, 
trees, data takers, computer models and scientific journals. Rather, mallees were 
common sense responses to the problems caused by land clearing to establish 
agriculture.  
 
A paper written by CALM and Department of Agriculture employees, Bartle, 
Campbell and White, and presented at the Australian Forest Growers Conference in 
1996, makes the connection between revegetation and commercial return to farmers 
(Bartle  et al., 1996). The title of the paper asks “Can Trees Reverse Land 
Degradation?”, and the authors present the short answer “yes” in their second 
paragraph, before following the relationship between revegetation and farm 
commercial viability in presenting an argument for the development of agroforestry 
crops and systems. They argue that revegetation at an “appropriate scale” will not 
occur unless trees can provide a return that is competitive with existing land uses. 
Sustainability of water balance is the primary driver of agroforestry systems, but 
economic diversification, in response to the “structural weakness of agricultural 
markets” (p. 3) is also presented as a “compelling reason” to develop agroforestry. 
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present, implying that this is the “appropriate scale” of revegetation for most 
wheatbelt farms. 
 
In putting the case for commercial tree crops, the Oil Mallee Project opened the lid 
of the black-box of ‘revegetate to stop salinity’ by focusing on the relationship 
between vegetation and profitability. In following the relationships that comprise 
dryland salinity, the early political and public justification for the tree crops on farms 
program articulated the punctualised response to salinity into ‘develop commercial 
tree crops to enable farmers to profitably revegetate to stop salinity’. The enrolment 
of the Eucalyptus Oil Project by CALM further translated this statement to ‘fund 
research and development into eucalyptus oil and mallee plantings to develop 
commercial tree crops to enable farmers in low rainfall areas to profitably revegetate 
to stop salinity’. The agroforestry presentation of Bartle et al. (1996), in defining the 
appropriate scale of revegetation further articulated the management of salinity to 
‘develop commercial tree crops to enable farmers to profitably revegetate around 
10% of their productive land to stop salinity and continue their existing enterprises in 
an integrated system.’ In future years this statement was to be further translated and 
articulated as new relationships were built. The statement has also been the subject of 
controversy as alternate translations of salinity emerge from networks of 
hydrological science, a topic explored later in this chapter. 
 
Growers 
The formation of the Oil Mallee Association in 1995 was a crucial moment in 
stabilising the network of farmers who had planted oil mallees into an embryonic 
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enrolment by CALM through existing relationships developed along interests in 
Landcare.
18 
 
Transcript: Oil Mallee Association 
My involvement started right back when we had the first 
series of meetings to set up the Oil Mallee Association 
and I’ve been involved as a regular participant in that 
since the very beginning. I’m actually the Chair of the 
Oil Mallee Association at the moment, and I have been a 
Chair of the local Upper Great Southern group until last 
year and a nursery participant as well… 
 
I think John Bartle actually rang me up and asked me if I 
was interested and would like to become involved. I’d 
sort of met John a few times prior to that and I’d been 
the chair of the Wikepin Land Conservation District back 
in the early days of that as well, back in the 80s. I 
guess I’ve had a pretty long history with Landcare 
involvement, with planting trees, and then also Toolibin. 
I was chair of the Toolibin catchment group when that was 
formed. 
 
 
 
Don Stanley, the first President of the Association, and John Bartle opened the first 
newsletter of the Association with an explanation of the reasons for the formation of 
a growers’ association. 
Document: The Dinkum Oil, Oil Mallee Association of W.A. Newsletter, Autumn 
1995 (Stanley and Bartle, 1995) 
WHY AN OIL MALLEE ASSOCIATION? 
Don Stanley – President, Oil Mallee Association 
John Bartle – CALM 
 
This first edition of the newsletter of the Oil Mallee Association (OMA) is a 
milestone in the development of tree crops for WA agriculture. Tree crops, in 
particular, mallee eucalyptus to produce eucalyptus oil, hold promise for 
fundamental advance in wheatbelt agriculture. However, these new crops 
                                                 
18 Landcare was a Federal Government funded program during the 1990s which was based on groups 
of landholders and community members meeting to learn about and implement work towards land 
conservation in their local catchment. Beyond the specific Landcare program, the word landcare has 
come to refer to land conservation activities and a broader rural conservation movement. Lockie and 
Vanclay (1997) provide a critical review of Landcare and its contested meanings and outcomes. 
Landcare is discussed in chapter 6, as a motivation for farmers planting trees in the wheatbelt.  
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in their development. 
 
The Oil Mallee Association has been created to represent farmers in the 
development of an oil mallee industry. It aims to do this by providing a 
forum for discussion and a structure for involvement, and through this 
newsletter to communicate to as wide a farmer audience as possible… 
 
The euc oil industry is a bold initiative which aims for rapid progress on 
several important fronts. The active interest of farmers is required to 
underwrite the development. We contend that the best way for farmers to do 
this is to support the Oil Mallee Association. 
 
 
 
The remainder of the newsletter set the format that has continued since this first 
edition. Reports from the then “Cell Managers”, later called “Region Managers”, tell 
of the levels of plantings, success of planting seasons, local events such as visits and 
field days, and share practical knowledge and experience about mallees under 
different soil and climate condition, stocking, pests, planting techniques and on-farm 
know-how. Other special reports deal with technical issues. In the first issue they are 
the development of a mobile distillation unit, the implications of clearing control 
legislation for a mallee industry and “Some hints for successful tree planting in 
1995”. Photographs in the first newsletter include the prototype mobile eucalyptus 
still and harvester, mallees resprouting after harvesting, Hendy Cowan with oil 
mallee participants at a field day, and oil mallees planted in a paddock in alley 
configuration. These photographs of mallees, processing technology, a productive 
landscape, farmers and politicians bring together the key human and non-human 
actors in the emerging network of a new agricultural industry. 
 
The Oil Mallee Association, following CALM’s early work, has been the vehicle 
through which many oil mallees have been planted on farms throughout the 
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now has 1 100 members. From the early beginnings of growers clustered in the 
original six CALM oil mallee cells mallee plantings have spread across the 
wheatbelt.  
 
The Oil Mallee Association has supplied seedlings and support to growers all over 
the wheatbelt since 1998. Prior to that time farmers could plant oil mallee seedlings 
that they purchased through commercial tree nurseries, but did not receive the 
support, advice and subsidies through the Association. A briefing statement was 
produced by the Association for its Region Managers to explain the decision to 
expand. 
Document:  Briefing Statement – Oil Mallee Industry Expansion (Oil Mallee 
Association, 1997) 
Preamble. 
 
The OMA has taken the decision to promote the adoption of oil mallee 
planting’s throughout the WA Wheatbelt. This decision was based on a 
number of ‘needs’ such as: 
  The need to develop a more comprehensive resource base to facilitate 
commercial realisation (business plan findings) 
  The need to be more pro-active and to advocate large scale dryland 
revegetation practice through commercial tree crop development. 
  The need to capitalise on community awareness and opportunity as 
generated through the State Salinity Action Plan and the Commonwealth 
funded NHT program 
  The need for OMA financial security to maintain a professional service to 
growers and the industry. 
 
 
 
An information note for potential growers at the time of the expansion implies that 
developments in processing technology also contributed to the regional expansion of 
mallee plantings from centralised cells to plantings distributed across the landscape. 
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Document: “The Oil Mallee Project: Developing a Wheatbelt Tree Crop” (CALM, 
1998) 
  where does it operate? 
 
Following the completion of a detailed business plan the trees are now 
available to all Wheatbelt farmers. 
 
Previous limitations on the availability of the trees, imposed because of 
uncertainty about the economics of overhead costs and limited portability of 
extraction equipment have now been removed. 
 
The removal of the limitations on mallee plantings helped the Association in 
following its business plan, in improving access to government funding for tree 
planting, thus helping pay for its overheads. Contrary to the implication of the 
statement, it did not correspond to stable developments in processing technology. 
Thus the expansion was effectively driven by the strategic interessement of funding 
agencies and seedling orders for landcare plantings, rather than the translation of 
secure demand for biomass for processing and sale of eucalyptus oil.  
 
Since the relationship between the Eucalyptus Oil Project and salinity was made in 
the late 1980s, the ambition of the Project has been for a large scale production in 
order to achieve the necessary scale of revegetation. This shaping of the Project as a 
response to landscape scale processes translated into the specifications for harvesting 
and processing technology. The early and continuing recognition of the scale of the 
Project was described recently by John Bartle. 
Document: Presentation to NSW Select committee on Salinity (Bartle, 2002) 
The work we did on search and pre-feasibility, the first two steps, were just 
to look at some of the fundamentals about species, the plant we were going 
to use and the products that they might produce. Certainly, market size and 
stability were things that were obvious to us straight away. That was all 
predicated, not on the traditional eucalyptus oil – our enterprise when we 
started back in the early 1990s caused some mirth in the "east", as we in the 
west say, where historic eucalyptus oil industries were always associated 
with feudalism and subsistence and depression, and there was quite a 
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consider the current eucalyptus oil market to be anything very significant at 
all. It was always built on the prospect that we would get new, much larger 
scale industrial uses for oil.  
 
As well as the need for large scale plantings to achieve salinity benefits Bartle goes 
on to identify the industrial system of Western Australian agriculture, with its big 
machines and vast land areas, as defining the style of development for an oil mallee 
industry. The enrolment of oil mallees in industrial agriculture, including the 
development of large equipment, and plantings over large areas, is further described 
in chapter 6. The identity of an oil mallee industry as large scale and heavily 
mechanised is demonstrated in technology choices made throughout the life of the 
Project. 
 
Issue 7 of The Dinkum Oil reports on a visit to Western Australia by Peter Abbott of 
Felton Grimwade and Bickford and provides a contrast between the small scale 
eucalyptus oil operations in eastern Australia and the large scale ambitions of the 
Western Australian project. 
Document: “From the President” (Croot, 1997) 
Peter felt we were trying to bite off too much in developing new harvest and 
extraction methods up front. His view was that we should use proven 
methods to develop a small business in selling into existing markets. We 
could then use this business as the vehicle for longer term improvement in 
methods, reduction in cost of production and expansion into new markets. 
He predicted that the development of our new extraction system would 
present hurdle after hurdle before we got it running smoothly. He saw good 
leaf production going to waste while this development ran its course and he 
tuned into the impatience of growers to get some oil flowing. 
 
These were all things we had debated regularly at Association meetings. The 
view that had prevailed was that it’s not really worth being in the business 
unless we are large and low cost and lets go for broke – be big or be 
nobody! I think Peter’s persuasion has changed our view – we could use 
traditional methods as the base from which to grow. We have fed this 
change of heart into our business plan which is now well underway. 
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The change of heart spoken of in 1997 did not translate into implementation of 
mallee processing or harvesting until Kalannie Distillers was formed as an 
independent commercial entity in 2000. 
Document: Kalannie Distillers Web Site (Kalannie Distillers, 2003) 
Kalannie Distillers is a Western Australian owned and operated 
company harvesting and distilling pure, natural Eucalyptus Oil at 
Kalannie in the Central Wheatbelt of Western Australia. 
The company (est. 2000) was formed by a group of six local farmers 
initially to promote the development of the Oil Mallee industry specifically 
in the Central Oil Mallee Region. 
Large plantings of mallees by farmers, orginally for salinity and land 
control, have boosted the potential for the commercial production of 
Eucalyptus Oil in this region. 
The oil mallees are mechanically harvested. The resultant biomass is 
steam distilled on growers’ properties using a purpose built still. The 
Eucalyptus Oil is bottled and packaged in Kalannie. 
 
Kalannie Distillers produces eucalyptus oil for sale in the domestic market, including 
eastern states processors. The operation is not highly profitable for the farmer 
investors or to the growers whose mallees have been harvested. It provides an 
important milestone in the development of the local industry, an opportunity for 
further development of eucalyptus production, and a tool for growers to manage their 
mallee plantings by harvesting above-ground biomass to promote the growth of the 
underground lignotuber. 
 
Company 
In 1997 the Oil Mallee Company was formed as a commercial offshoot of the 
Association to promote investment and development in processing and marketing 
mallee biomass products. Since the formation of the Company, the designation of 
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to ensure the appropriate structures exist for enrolling funding from commercial 
investors interested in industry development and products, and government agencies 
interested in the public benefits of tree planting for land conservation.  
 
The formation and expansion of the growers Association and Company required 
professional administrative support. From the late 1990s until 2001 “Central Admin” 
of the oil mallee industry was located in an office leased in Perth, in a building 
owned by the farmer lobby group, the Pastoralists and Graziers Association. This 
arrangement was dissolved in a turbulent restructure of the Company and 
Association administration in 2001, but the formation of the early administration and 
management networks were described by the then Director of Administration when 
interviewed prior to the restructure in 2001. 
Transcript: Oil Mallee Company 
About six or seven years ago I was approached by farmers 
with whom I was working on the wool business to manage 
the administration of this growing industry. I was 
approached by the Oil Mallee Association to provide the 
office requirements that they had which was secretarial 
work, correspondence, press releases, promotion and that 
grew from that to a position to handling all the seedling 
pipeline, still under the Association…  
 
Well it was really interesting because I spent, I spent 
some number of weeks having a look at whether I thought 
there was any merit in this and my assessment on the 
basis of the information that I had was that there was 
hardly any money in it as an investment for farmers in a 
new crop but the salinity side was essentially a crying 
shame. And here was a tool that could be put to bare. And 
I actually worked with the Association for about six 
months to understand what they were doing before we 
talked about any contractual arrangements. During that 
time I suspect that the culture of what was necessary had 
become adequately ingrained for me to say I must work 
with this…  
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farmers couldn’t handle the whole industry so I was 
instrumental in establishing the Company to deal with the 
beyond farm gate things. That Company brought together 
key people that were going to work in this industry and I 
guess I’ve since nurtured the growth of the company until 
more recently when Syd Shea came on board as chairman and 
some of the others were freed up to put more effort in, 
like Jeff Claflin for instance who’s handling the 
distillation technology. It was slow to grow, necessarily 
because there weren’t funds available, and most people 
provided all their resources on a contract basis and took 
shares instead of cash because there wasn’t any 
opportunity, but that’s starting to ease up a bit now. 
 
 
 
In 2001 the Company produced an Offer Information Statement with the objective of 
raising $5 million for research and development. The exercise was unsuccessful in 
raising the capital it sought. Unlike the 1987 attempted listing of Botanical 
Resources, this commercial fund raising attempt failed due to lack of interest from 
investors rather than a dramatic down turn in the general investment environment. 
 
An acrimonious restructure of the Oil Mallee Company in 2001 resulted in the 
resignation of several members of the board of the company, a change in central 
administration and management staff and the relocation of the offices. Syd Shea, 
Chair of the board since 2000, became Managing Director. In The Dinkum Oil 
subsequent to the restructure, Shea wrote of the reasons for the changes. 
Document: “Chairman’s Message”(Shea, 2002) 
In the period since the last edition of Dinkum Oil there have been some 
major changes which at times have been traumatic. I do not intend to dwell 
on the reasons for changes except to say that if we had not addressed the 
serious financial and management problems we were facing last year I 
believe the Company could have become insolvent and the industry could 
have suffered a major reversal. Despite the difficult period we experienced 
and the stress that the events that occurred placed on many individuals I 
believe the outcome has been very positive… 
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operate and develop the Company on levies applied to seedlings. This 
inevitably led to increasing the price of seedlings which in turn led to a 
decrease in seedling sales. 
 
I am now confident that we will be able to attract investment from at least 
two major companies who will pay for the establishment of a significant area 
of mallee eucalypts on farmland in 2003 for the purpose of establishing a 
carbon sink. The funds that these investments will generate will allow us to 
grow the Company without the need to increase seedling prices. We have 
not signed contracts but I think we have every reason to be optimistic. 
 
 
 
The shift in the strategy of the Company from raising revenue from the sale of 
government subsidised seedlings for widespread landcare plantings by individual 
farmers, to a greater emphasis on outside corporate investment signals a deliberate 
change in the shape of the Project. Shea stabilised his position as a dominant figure 
central to the development of the oil mallee industry. His relationships with overseas 
and corporate investors, in part established during his time at CALM, enable him to 
strategically position himself in the network of the oil mallee industry as an 
obligatory passage point for large corporate investors. In this regard he is a similar 
hero figure to Pasteur in Latour’s foundational study (Latour, 1988). 
 
Some of the staff and directors who resigned during the restructure went on to 
continue their interest in the oil mallee industry by forming commercial entities in 
competition with the Oil Mallee Association and Company, for seedling supply and 
investment in the processing and marketing of mallee products. They have 
maintained some relationships with nurseries and growers from their time at the Oil 
Mallee Association. Their strategic success in achieving large scale commercial 
investment in the developing the industry may be limited by their capacity to 
interesse between potential actors and the powerful Oil Mallee Company led by Syd 
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avenue for commercialisation, other actors may be able to develop other products 
from the industry. 
 
Policy 
The connection between salinity science, salinity policy, government spending and 
oil mallees has rarely been stable. The relationships require continual work to be 
maintained and are far from the immutable mobile black-boxes of stable networks. 
Controversy over the impacts of trees on groundwater has challenged oil mallee 
farming systems as sustainable salinity management actions. The Oil Mallee 
Association and Company have delicately negotiated government preference for 
spending on ‘on-ground’ salinity management rather than industry development, 
while lobbying for change in policy. Following the actors, describing their shifting 
relationships and boundaries, helps to describe the complexity of science, policy, 
industry and community in responding to a seemingly intractable ecological crisis. 
Sustainable responses to dryland salinity cannot be defined by responding to black-
boxed assumptions about the problem, because so many of the relationships that 
define dryland salinity are contingent and dynamic.  
 
Salinity is an opportunity for the Oil Mallee Project and the relationships between 
mallees and groundwater have been the central to the enrolment of the Project in 
networks of government policy and funding. The bureaucratic work of building 
relationships between politicians, policy makers and oil mallees has paid off with the 
appearance of oil mallees in all significant State policy documents relating to salinity 
and some Federal documents since the mid-1990s. The Oil Mallee Project, usually 
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documents as both a case study and as an industry requiring support in its own right. 
As an actor in these documents the Oil Mallee Project is contingently stabilised in 
the network of salinity policy. 
 
In 1996 a report titled Salinity: a situation statement for Western Australia was 
delivered to the Minister for Primary Industry and the Minister for Environment 
(Government of Western Australia, 1996a). This report was nominally prepared by 
the Chief Executive Officers of Agriculture Western Australia, CALM, Department 
of Environmental Protection and the Water and Rivers Commission.
19 Given the 
public promotion of the Eucalyptus Oil Project by CALM’s Executive Director 
throughout the early 1990s, it is no surprise that oil mallees, including a photograph, 
are featured in the “Salinity Management” section of the report.  
Document: Salinity: a situation statement for Western Australia (Government of 
Western Australia, 1996a) 
Commercial perennial woody crop options currently in various stages of 
development range from plantation and farm forestry with bluegums and 
pines in the higher rainfall zone (>600mm), maritime pine and fodder shrubs 
(such as tagasaste) in medium rainfall areas (>400mm), to oil mallees in the 
low rainfall wheatbelt (<400mm). Lucerne and perennial grasses have good 
potential to reduce recharge and lower watertables in the Great Southern 
and south coast regions. 
  
Oil mallees also feature in an example of a simple multi-criteria planning tool which 
examines the current and potential economic value of investment in mallees 
compared with other salinity management options.  
 
                                                 
19 In 2001 Agriculture Western Australia was renamed the Department of Agriculture, and the 
Department of Environmental Protection merged with the Water and Rivers Commission to form the 
Department of Environmental and Catchment Protection. 
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information for the “Western Australian State Salinity Action Plan for Government 
and Community Action”. Oil mallees feature in this first attempt at an integrated 
strategic policy response to dryland salinity. The action plan also presented an 
estimate of the level of revegetation required to impact on salinity. Expanding from 
Bartle, Campbell and White’s (1996) assumption of 10% oil mallee plantings, the 
plan suggested that at least 20% revegetation will be required to manage salinity. 
 
Hydrology 
Scientific investigations into dryland salinity and the impact of management options 
continued alongside the policy developments. The enrolment of oil mallees in policy 
statements, their increasing spread across the landscape, and growing farmer interest 
through membership of the Association, contributed to their inclusion in hydrological 
studies throughout the 1990s. A 1997 paper in the international Hydrogeology 
Journal featured oil mallees in a review of the impacts of salinity and the costs of 
management options (George et al., 1997). 
Document: “Salinity Threatens the Viability of Agriculture and Ecosystems in 
Western Australia” (George et al. 1997, p. 15) 
Farmers cannot economically justify implementing non-commercial tree 
planting on a large enough scale to solve the salt problem. For this reason, a 
concerted effort is underway to develop commercial tree crops (e.g., tree 
eucalypts, oil mallees, pines) and to improve the technology for efficient 
integration of tree crops into farming systems. Without commercial options, 
the community will either need to finance tree planting on a massive scale, 
or only focus resources on protecting priority assets, such as water resources 
and nature reserves. 
 
One tree-crop system for low rainfall areas that is being evaluated is mallee 
eucalypts, which produce stems 1-5m high from a lignotuber beneath the 
soil. Oil within the leaves can be distilled to produce cineol (sic) and further 
refined to manufacture industrial solvents, biofuels, and other products (J. 
Bartle, pers. comm., 1996). When planted in belts, two rows wide and 
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practice of annual-based agriculture and still reduce recharge. The amount of 
potential recharge reduction is still to be determined. 
 
 
 
In 1998 oil mallees became enrolled in the Federal policy network when they 
appeared as a case study in the first Occasional Paper of the Prime Minister’s 
Science, Engineering and Innovation Council (PMSEIC). “Dryland Salinity and its 
Impact on Rural Industries and the Landscape” was prepared for the council by an 
“independent working group” (PMSEIC, 1998). While the presentation of the oil 
mallee case study highlighted the value in “applying an industry development 
opportunity to a landcare outcome” (p. 26) none of the recommendations of the paper 
referred to support for tree crop industry development. 
 
By 1999 the results of hydrological research conducted since the beginning of the 
decade on the impacts of oil mallee plantings began to be published in scientific 
journals and presented at professional conferences. George et al. (1999) analysed 
observations from 80 sites in south-western Australia and came to the conclusion up 
to 80% of some catchments require revegetation to have a lasting impact on salinity. 
This implication for land managers is that salinity should not be the sole, or even the 
primary motivation for planting trees on smaller scales. 
Document: "Interactions between trees and groundwaters in recharge and discharge 
areas - A survey of Western Australian sites." (George et al., 1999, p. 111) 
Land managers and their advisers should carefully consider the objectives of 
revegetation before designing systems based primarily on salinity 
management. For example, our analysis suggests that unless a large 
proportion of the recharge area is planted, water tables are unlikely to fall 
significantly under most conditions. In other words, small increases in the 
proportion of the catchment planted may only lead to a small reduction in 
water table levels and have little impact on the current area of salinity. Our 
data suggests that generally only extensive plantings, perhaps influencing as 
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reduction in water tables.  
 
 
Hatton and Salama (1999) contributed further to the ‘new hydrology’ in a paper 
presented at the Second Australian Stream Management Conference. They presented 
data relating to both engineering and revegetation management of salinity. 
Document: “Is it Feasible to Restore the Salinity-Affected Rivers of The Western 
Australian Wheatbelt?” (Hatton and Salama 1999, p. 5) 
It is unlikely that salinisation can be significantly reversed with revegetation, 
at least within the time scales normally applied to human endeavours. The 
hydrogeological systems of the Wheatbelt are too saline, too flat and too 
untransmissive to respond quickly to tree planting. It is likely that there is 
substantial hysteresis in the relationship among tree clearing, salinity and 
tree planting. 
 
 
 
Hatton and George were members of a large team of researchers commissioned by 
the State Salinity Council to conduct computer modelling and financial analysis on 
“The Effect of Recharge Management on the Extent of Dryland Salinity, Flood Risk 
and Biodiversity in Western Australia”. The results of the hydrological modelling 
were published in 2001 by George, Clarke and Hatton in the peer reviewed journal 
Advances in Environmental Monitoring and Modelling (George et al., 2001). 
Following a review of the empirical work published by George et al. (1999) the 
authors explain the appeal of computer modelling as a means of producing 
generalisable knowledge about dryland salinity. 
Document: “Computer-Modelled Groundwater Response to Recharge Management 
for Dryland Salinity Control in Western Australia.” (George et al., 2001, p. 5) 
While the above empirical studies are invaluable, they are not sufficient to 
generalise the relative effectiveness of alternative approaches to salinity 
control, particularly over the range of landforms and soils found across 
southern Australia. Nor do these studies adequately explore the variety of 
spatial arrangements of treatments on a given landscape.  
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appeal to modelling. In response, there is an array of catchment salinity 
models ranging from the loosely empirical and qualitative to the complex and 
physically based.  
 
 
 
The authors modelled the impacts of a variety of salinity management strategies on 
catchments which had been studied extensively, providing valid input into their 
models. The successful enrolment of oil mallees as a salinity management technique 
is demonstrated by choice of various oil mallee plantings as model treatments. 
However, the results of the modelling, in line with the earlier empirical work of the 
researchers, predict that revegetation, in some cases specifically oil mallees, does not 
prevent salinity in most wheatbelt situations unless large proportions of the 
catchment are replanted.  
 
The new hydrology began to challenge the articulation of dryland salinity by those 
promoting agroforestry as salinity management. The common sense ‘revegetate to 
prevent salinity’ became articulated to ‘revegetate up to 80% of some catchments to 
prevent salinity’. While this is not incompatible to CALM’s ‘develop commercial 
tree crops to enable farmers to profitably revegetate to stop salinity’ it does represent 
a challenge to the early agroforestry articulation ‘develop commercial tree crops to 
enable farmers to profitably revegetate around 10% of their productive land to stop 
salinity and continue their existing enterprises in an integrated system.’ 
 
Proponents of the Oil Mallee Project have been keenly aware of the potential for the 
new hydrology to stabilise an alternative articulation of salinity, and for this 
articulation to further interesse salinity policy makers and farmers by coming 
between them and agroforestry management options like oil mallees. John Bartle 
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at a State Landcare conference in 1999 (Bartle, 1999b). Bartle questions the 
hydrologists’ “gloomy” conclusions and redoubles his promotion of commercial 
revegetation to counter the “live with” or “do nothing” approach to salinity, which 
becomes more attractive when faced with the enormity of 80% revegetation.  
Document: “The New Hydrology: New Challenges for Landcare and Tree Crops” 
(Bartle 1999, p. 54) 
The problem with the George et al. (1999) evidence is that it is a survey of 
outcomes. It tells us little about how and why. They acknowledge this 
deficiency and to complement the survey they also present five case studies 
with more detailed information. Three of these five provide evidence that 
water can indeed come to the trees. The statement by Hatton and Salama 
(1999) that ‘only a very limited fraction of the wheatbelt’ has conditions that 
permit access to groundwater is not supported by any data. It appears to be 
a reasonable assumption for extensive flat regions such as Esperance 
sandplain, and broad wheatbelt valley floors, but not for the undulating land 
surfaces that make up more than 60% of the wheatbelt… 
 
An understandable reaction to the new hydrology is to conclude that: ‘to 
bring salini y under control is going to be so hard, it’s not worth the fight’. 
This proposition presents a major challenge for wheatbelt farmers and the 
landcare movement. This section presents the case to say we can’t withdraw 
from the fight. It is a blunt overview of the costs and the complications of 
accepting salinity as unavoidable. The costs are not confined to the farm. 
Farmers might be inclined to tolerate salinity on their own land. However 
they will also have to take account of the external costs – the downstream or 
off-farm costs. What are these costs, who has to pay them, and if these 
costs continue to escalate what will be the local, national or international 
repercussions for farmers? 
t
 
 
 
In another presentation in 1999 Bartle describes the heterogeneous reality of salinity 
politics and the relationship with salinity science (Bartle, 1999a). 
Document: “Why Oil Mallee?” (Bartle 1999a, p. 4)  
Salinity has provoked much discussion about the ecological sustainability of 
agriculture. However, perhaps the greater concern for the farmer is that the 
present form of agriculture might not be politically sustainable. The 
downstream impacts of salinity appear severe enough to provoke political 
demand for comprehensive remedial measures to be developed and applied. 
Hatton and Salama (1999) recently overviewed remedial treatments and 
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required for such treatments. However, the political pressure for fundamental 
solutions, or at least a serious attempt at remediation, is unlikely to be 
deflected by the difficulty of the task.  
   
 
 
Funding 
In 2000 the State Salinity Council launched the State Salinity Strategy in a package 
called Natural Resource Management in Western Australia: Salinity (Government of 
Western Australia, 2000). The package contained three documents The Salinity 
Strategy, Salinity Actions, and Salinity: A guide for land managers. The Oil Mallee 
Project features in all three documents. The Oil Mallee Association features in The 
Salinity Strategy as an example of the “extended development and adoption periods” 
for new industries, noting that “Government and venture capital support is critical in 
establishing new industries particularly for research and seed capital”.  
 
The enrolment of the emerging trade in carbon credits in the oil mallee industry and 
in other potential tree planting schemes is also noted in the Strategy. 
Document: State Salinity Strategy (Government of Western Australia 2000, p. 42) 
The potential for carbon credits and greenhouse emissions trading to be 
coordinated at national and at international levels, would also add extra 
returns to revegetation options. It should be noted that transaction costs 
would preclude small parcels of vegetation and favours cooperative or 
corporate entities, such as the Western Australian Landcare Trust and the Oil 
Mallee Association. An investment in greenhouse plantings in high priority 
catchments with valuable public assets may well give a double return, of 
saving those assets by using more water while attracting greenhouse credits.  
 
This point reiterates a recommendation from the PMSEIC (1998) report linking the 
ecological crisis of salinity to international negotiations and actions for climate 
change. The translation of oil mallees as a response to the ecological crisis of climate 
change represents its third major transformation, described further in Chapter 5.  
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Salinity Actions outlines new and existing salinity programs and their funding 
allocations. The Oil Mallee Association’s target of one million hectares of 
commercial mallee plantings by 2015 is listed as an ongoing action with funding 
from existing programs. The Project is also summarised with contact details for 
CALM and the Oil Mallee Association in the ‘land managers’ guide’. While not 
receiving any new support in the salinity strategy, the listing of the Oil Mallee 
Project in the action plan stabilises its role in the network of salinity management, 
despite the science of the new hydrology questioning the salinity benefits of existing 
models of oil mallee farming systems. 
 
With the release of the State Salinity Strategy in March 2000 CALM conducted a 
review of its programs conducted in the period since the 1996 release of the Salinity 
Action Plan (Wallace, 2001). The Oil Mallee Program was reviewed as one of eight 
chapters in the report. A summary of expenditure on the program demonstrates the 
level of government funding from various agencies and highlights the investments by 
farmers in plantings and CALM in industry development. 
Document: “State Salinity Action Plan 1996, Review of the Department of 
Conservation and Land Management’s programs January 1997 to June 2000.” 
(Wallace 2001, p. 153) 
Table 14: Investment in the Oil Mallee Program 1992-2000 (excluding 
expenditure on Integrated Processing Project) 
 
Source of funds  Expenditure 
The Department (includes small amounts from other State sources)  $5,000,000 
Commonwealth Farm Forestry Program  $500,000 
National Landcare Program  $500,000 
Bushcare Program  $1,500,000 
Growers’ on-farm costs (17 million seedlings @ 60 cents)  $10,2000,000 
Growers’ levies to the Oil Mallee Association (3 cents per seedling)  $360,000 
Rural Industries Research and Development Corporation (including 
Joint Venture Agroforestery Program) 
$750,000 
Growers’ equity contributions to the Oil Mallee Company  $300,000 
TOTAL $19,110,000 
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It is emphasised that these figures do not include some smaller project 
plantings such as those involving cost sharing in natural diversity recovery 
catchments. 
 
 
 
The review recommended continued support by CALM for the Oil Mallee Program. 
In 2002, following a series of adverse seasons, restricting seedling orders and 
resulting in some defaults on orders, the Oil Mallee Association secured additional 
funding from CALM to enable it to remain viable. In announcing this funding the 
Minister for the Environment and the Minister with Special Responsibility for 
Salinity, Judy Edwards, referred to the salinity strategy and the ongoing importance 
of supporting the Oil Mallee Project as the leading example of industry development 
for commercial revegetation. 
 
In 2001 the newly elected Labor Government instigated a review of the salinity 
strategy. The document Salinity: A New Balance maintained and once more 
enhanced the role of the Oil Mallee Project as a management option for land 
managers deserving of ongoing public support (Frost et al., 2001). 
 
The support from the Bushcare Program, listed in CALM’s review report, came in 
1999 and 2000 as part of the Federal Government’s Natural Heritage Trust program. 
The Natural Heritage Trust was set up in 1996 by the Australian Federal Government 
as a major program of funding to address growing environmental problems 
throughout the country. The program was prominent in the 1996 election campaign, 
which saw the conservative coalition led by John Howard brought to power. During 
the election campaign the coalition released its policy to partially privatise Telstra, 
the national telecommunications company. This controversial policy was creatively 
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the sale of Telstra would be used to create a trust which would provide funding for 
on-ground, community-based environmental programs.  
 
The enrolment of Natural Heritage Trust into the Oil Mallee Project has been 
instrumental in its expansion in memberships and plantings. While the Project’s 
commercial potential had been promoted as a strength since the 1990s, this proved a 
weakness in applying for NHT funding which was earmarked for community-based 
environmental works. The Association missed out on the first announcement of 
funding in 1998 but, after further lobbying to the Federal Environment Minister, was 
successful in its application for funding to assist with Region Managers’ contracts 
and with subsidising seedlings for growers. The lateness of the funding approval and 
the additional requirements for growers to meet criteria relating to the protection of 
biodiversity created difficulties in the 1998/99 seedling orders. 
 
The commercial objectives of the Oil Mallee Association and the biodiversity 
objectives of the Bushcare Program were negotiated in the funding arrangements. In 
a scheme administered by the oil mallee Region Managers, farmers received NHT 
subsidies for oil mallee seedlings if they concurrently undertook works specifically 
aimed at improving or protecting biodiversity. This involved commitments to plant 
non-commercial “biodiversity” species and fencing of remnant vegetation. The 
agreement specified that 25% of the plantings were to be for biodiversity purposes.  
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between NHT funded landcare and catchment management programs and the work 
of the Oil Mallee Association. 
Document:  “State Salinity Action Plan 1996, Review of the Department of 
Conservation and Land Management’s programs January 1997 to June 2000.” 
(Wallace 2001, p. 155) 
Delivery of integrated catchment management outcomes: More than 60% of 
oil mallee plantings are incorporated into local or regional catchment 
planning activities conducted by various landcare groups. These groups often 
have funding from other Natural Heritage Trust projects. Oil mallee planting 
is becoming a standard part of any catchment plant, and oil mallee regional 
(sic) managers participate in catchment planning activities both directly and 
through the agency of local landcare workers. Many oil mallee managers 
commission these landcare workers to help with the logistics of farm 
planning and revegetation works, making payments from their farmer oil 
mallee levy revenue. This is a promising model for financing planning in 
future years if public funds are no longer available. 
 
 
 
Despite NHT funding for plantings and Region Managers’ salaries, and relationships 
between the Oil Mallee Association and NHT funded catchment groups, this 
program was widely criticised in my interviews. The criticisms were on three main 
themes, and while focused on the NHT program referred more broadly to the 
philosophies, principles and assumptions that underpin salinity policy, particularly at 
the Federal Government level. The main themes of criticism were the construction of 
land degradation as a social problem, the emphasis on regional co-ordination and 
distribution of funding, and the potential disconnection between new hydrological 
science and policy making.  
 
The Decade of Landcare and the Natural Heritage Trust funded programs translated 
salinity and land degradation as a social problem bounded by water catchments. 
Resources were directed into helping farmers and other local stakeholder form 
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conservation works, including tree planting, in an integrated way. The assumption 
underlying this approach was that existing technologies were sufficient to enable 
land managers to change their activities to prevent further loss of land and 
biodiversity to salinisation and other degrading processes. 
Interview: University of Western Australia 
We got sidetracked into thinking that we could deal with 
sustainability problems by informing people and 
encouraging them, inspiring them and providing 
information and peer pressure. And by now it’s obvious 
that’s not going to do the job. The technologies 
available were never there to allow that process to work.  
 
 
The Natural Heritage Trust was criticised for its “vegemite approach” to the 
distribution of funding to address land degradation and biodiversity (Pannell, 2001). 
This refers to the way resources are thinly spread to numerous community groups 
across the landscape in the belief that raising awareness, improving planning and 
funding community-based tree planting and conservation works will resolve local 
ecological problems.
20 Critics refer to the scale of the problems of land degradation 
and their connection to economic activities and claim that most of the on-ground 
works undertaken through these Federally funded programs will have no long-term 
impact on the problems they seek to address. The money is spread too thinly across 
the landscape to have lasting impacts in any location. Furthermore, they direct funds 
and community focus away from programs like the Oil Mallee Project which have a 
greater chance of contributing to sustainable agriculture and landscapes. 
                                                 
20 The iconic Australian food Vegemite is best eaten spread thinly across a slice of bread. Spread too 
thickly or eaten by itself the salty taste and thick texture of Vegemite make it unpalatable to all but 
most devoted consumers. 
  162Transcript: Oil Mallee Association 
A threat (to the Oil Mallee Project) is the other environmental 
activities because it does distract farmers’ attentions 
towards what is the big issue. And I’m really roped up in 
it because I work at both projects and you go out on the 
farm and biodiversity projects are essentially 100% cost 
recovery to the farmer, so that’s a threat to us because 
we’re going out there saying “well we can’t offer you 
100%, you can only get two thirds or a third, you’ve got 
to put your own money in”, so instantly you’ve lost the 
race there. So the farmer takes the other, the softer 
option and, in the guise that it’s going to have an 
impact, plants 1000 trees, because invariably their 
plantings are very small. So they think they’ve done a 
wonderful job. And they have, for 1000 trees, but they 
haven’t solved the problem, they haven’t been made aware 
that what they are doing is really a negative activity.  
 
And that to me is irresponsible from Agwest
21 and 
irresponsible from all levels of people who support this 
funding system are basically setting farmers up to fail 
and to be disillusioned… Because of the structure of the 
process they ultimately use farmers as scapegoats and I 
think, that to me is a real injustice. And I don’t know 
how the community can snap out of this kind of warm and 
comfortable thing and really put in some investment into 
really serious issues and broad scale solutions, not just 
mickey mouse stuff.  
 
I’m quite emphatic about it because you know, the farmers 
think they are doing a good thing. And I’ve been down the 
track, I’ve been in the same loop and you still do it 
because it’s part, it’s not that you are going to 
suddenly drop biodiversity, you still do it, but you do 
it in the context that it’s part of a small process but 
the big challenge is to put the wheat crop every year. 
That’s the big scale thing, the big scale things got to 
be done first and tree revegetation should be seen as a 
big scale thing. 
 
 
 
The NHT and Landcare approach to dryland salinity and land degradation can be 
thought of as starting from the same common sense statement ‘revegetate to stop 
                                                 
21 Department of Agriculture 
  163salinity’.
22 In further articulating this, the Federal Government programs construct 
solutions to the problem differently to CALM, the hydrologists and the Oil Mallee 
Project. The articulation of NHT is ‘provide funds for community groups to raise 
awareness of environmental degradation and regionally co-ordinate work using 
existing technologies including non-commercial revegetation to stop salinity’.  
 
The proponents of industry development models of salinity management claim that 
the depiction of land and biodiversity degradation as community-based, catchment 
scale issues not only miss the importance of economic imperatives in land 
management decisions, but also misrepresent the landscape, an actor of central 
importance in any translations of salinity. 
 Transcript: The Oil Mallee Association 
There’s no doubt the green lobby is very strong and no 
doubt they’ve got real issues, but you know if you 
revegetate 30% of the landscape you’re going to save more 
biodiversity than trying to replant trees on salt pan 
which are invariably going to die anyway in ten years 
because you haven’t controlled the water where it’s come 
from. And that’s the focus, and that should be all the 
energy. It think we should pick four or five real goers 
and go for it and stop pandering towards minority things. 
It’s going to take a fair bit of political will to do 
that but it can be done, no doubt about it. Other 
countries do it on behalf of their communities. And they 
see the interconnection… politically we’ve just somehow 
lost the plot in the interconnection of business base 
compared to having to be competitive on a global sense…  
 
 
 
The regional construction of environmental degradation as a social problem bounded 
by natural catchments that are most appropriately administered on a regional scale, is 
contrary to the translation of land degradation as the outcome of complex 
                                                 
22 Salinity is only one ecological problem addressed by Landcare. Others include soil erosion, soil 
acidification, and degradation of remnant bush, including riparian vegetation. 
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hydrology.  
Transcript: CALM 
I think the principal pathway by which we squander money 
is just to distribute it willy-nilly to regions. What we 
should be doing is to sharply focusing it into the 
creation of new industries. This regionalisation process 
that the Commonwealth is doing is a very destructive 
development on that front. I think we need regional co-
ordination and coherence of all sorts of types, but in 
building salinity control practices, what is of over-
riding importance is to build industry structure within 
which farmer have a significant position so that they can 
have confidence in those industries. So they can bring 
out the best in the crops that they grow on their land, 
or the woody crops they grow on the land as well as the 
other crops. That’s the gravest shortcoming, particularly 
of Commonwealth Government activity in supporting 
Landcare and Natural Heritage Trust and all that sort of 
stuff. 
 
 
 
The final criticism of the approach to salinity embodied the NHT and in early 
formulations of the National Dryland Salinity Program focused on the disconnection 
between the new hydrology and government policy.  
Transcript: University of Western Australia 
I guess, six months ago I would have expressed real 
concern about where the national policy was going because 
it just didn’t seem to be, it seemed to me that the 
national action plan for salinity was written by 
bureaucrats in Canberra who hadn’t got up to date with 
the new science, scientific understanding of salinity, 
and then they felt stuck with it. They were unwilling to 
back away from it. I heard that it had gone through 
Cabinet and been signed off by Cabinet, that general 
approach, and they were unwilling to go back to Cabinet 
and say “No sorry we were wrong, we need to change 
direction”. And so I was really quite pessimistic about 
whether or not we would be able to shift. And I think 
it’s still true that the majority of funds will continue 
to be spent in the way that they first thought of and 
that the majority of those funds will be wasted, but I’m 
hopeful that at least a proportion of the budget will be 
redirected to more productive uses, such as trying to 
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whether that’s going to happen, I’m just more hopeful 
than I was.  
 
 
The inadequacies of the Federal approach to dryland salinity, land degradation and 
biodiversity may be addressed by stronger enrolment of the principles of the new 
hydrology into policy. The recognition that neither natural nor political science can 
know the problem of salinity and prescribe solutions is a challenge for policy makers 
and their relationships with scientific knowledge. 
 
Uncertainty 
Salinity is a heterogeneous problem that defies the modern categories of nature and 
society. Following the Oil Mallee Project through the scientific, policy, and land-
holder accounts of salinity and responses to it, reveals the complex relationships that 
underlie common sense responses to this ecological crisis. The Oil Mallee Project is 
a mind-in-the-world dealing with the uncertainties of salinity science, industrial 
agriculture, landholders, investors and government agencies. The simultaneous 
translations of the Oil Mallee Project in fluid, network and regional spaces ensure its 
continuity in the midst of uncertainty.  
 
Salinity policy which assumes the existence of technological solutions to a natural 
problem bounded by catchments and performed by social agents, maintains the 
illusion of a mind-in-a-vat. In craving the certainty of unchanging scientific 
knowledge and environmental problems that can be cleaved from economic 
activities, policy makers have spent public funds on numerous projects with dubious 
long-term outcomes. While some critics of previous policy approaches claim the 
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The scale of dryland salinity, the complexity of the relationships that comprise it, and 
the ineffectiveness of modern approaches lead some to call for a greater 
acknowledgement of the uncertain reality of the problem and its management. 
Transcript: University of Western Australia 
I’ll introduce a phrase that I read in a paper which I 
thought was just lovely, which was that we need to waste 
money wisely. If we are going just throw money at it lets 
at least do it at the things that have some hope of 
success. 
 
The Oil Mallee Project, as it has been translated by public servants, farmers, 
economists and scientists is not a certain answer to the problem of salinity. But, in 
following the problem into the black-box of hybrid relationships, the Project has 
shown itself to “have some hope of success” and is justified in its ongoing work to 
secure public investment in response to the ecological crisis of dryland salinity.  
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  1685. Carbon 
 
Climate change is possibly the most intractable problem for sustainability. Human 
induced climate change has the potential to impact on all ecosystems and people on 
Earth. Carbon dioxide emissions, the main contributor to the enhanced greenhouse 
effect, are intimately linked to industrial patterns of economic growth. The causes of 
climate change are practically inseparable from modern industrial economic activity, 
and the consequences potentially impact on the functioning of all ecosystems on 
Earth, with possible catastrophic outcomes for humans and their economies. The 
magnitude and pervasiveness of both causes and consequences of climate change 
mark it as one of the greatest challenges for sustainability. 
 
The evidence for anthropogenic changes in the total concentration of carbon dioxide 
in the atmosphere came to general attention in the 1980s. Scientists working at 
Mauna Loa in Hawaii, and at the South Pole, reported a general rising trend in the 
concentration of carbon dioxide measured in the air at these remote locations since 
the 1950s. Increasing carbon dioxide concentrations were shown to correspond to 
industrial development and the burning of fossil fuels (Keeling et al., 1995). These 
results refuted earlier hypotheses that industrial emissions of carbon dioxide were 
absorbed by the oceans which regulated atmospheric carbon dioxide concentration 
(Turco, 2002). Carbon dioxide, and other ‘greenhouse gases’, including methane and 
water vapour, in the atmosphere, trap heat radiated from the Earth’s surface, 
maintaining a temperature suitable for life (Miller, 1998). Increasing the 
concentration of greenhouse gases in the atmosphere should therefore increase the 
average surface temperature of the Earth, resulting in changed weather conditions.  
 
  169Measurements of surface and atmospheric temperatures have been the basis for 
scientific estimates of an increasing trend in the global mean temperature since 1958 
(Jones, 1994). The Intergovernmental Panel on Climate Change (IPCC) reports that 
the observed increasing trend in surface temperature corresponds to model 
predictions for temperature changes caused by increasing carbon dioxide 
concentrations (IPCC, 2001). Drawing together the work of several hundred 
scientists, the IPCC connects anthropogenic increases in atmospheric greenhouse gas 
concentrations and climate change. In addition to making the scientific case for 
anthropogenic climate change, the IPCC also reports predictions of the impacts of 
increased global surface temperature on weather patterns, with consequences for 
agriculture, human health and ecosystems.  
 
The Framework Convention on Climate Change (FCCC) was one of the major 
outcomes of the Rio Earth Summit in 1992. At Rio, governments agreed that 
industrialised countries would work towards keeping their greenhouse emissions the 
same in 2000 as in 1990, although no binding timetables or targets were set (United 
Nations, 1992b). The Kyoto Protocol of the FCCC in 1997 provided the targets, 
timetables and mechanisms for an international response to Climate Change. The 
Kyoto Protocol limits industrialised countries, except Australia, Norway and Iceland, 
to the same or less than 1990 greenhouse gas emissions by 2012. Australia is 
permitted an 8% increase from 1990 emissions. Non-industrialised countries are not 
required to limit their emissions to any specific targets (United Nations, 1997). 
 
The Kyoto Protocol not only set emission targets, but also defined mechanisms for 
achieving them. Trading in emissions permits, emissions offsets and carbon 
  170sequestration provide for market based mechanisms for industrialised countries to 
achieve their net emissions targets. Significantly, the Protocol allows industrialised 
countries to increase their greenhouse emissions if the emissions are offset elsewhere 
by a reduction in another country’s emissions, the implementation of renewable 
energy projects in developing countries, or the removal of carbon dioxide from the 
atmosphere by sequestration. Carbon sequestration includes the removal of carbon 
from the air by planting new forests. Negotiations leading up to and following the 
Protocol focused heavily on the details of these mechanisms, which allow 
industrialised countries flexibility in how they meet their contribution to reducing the 
overall increase in the atmospheric concentration of carbon dioxide.  
 
The differential emissions targets of the Kyoto Protocol indicate the state of 
relationships between greenhouse gas emissions and economic development, more 
than the imperative to stabilise atmospheric greenhouse gas concentrations and 
global surface temperature. Achieving the emissions targets of the Kyoto Protocol 
will have minimal impact on climate change predictions (IPCC, 2001). The 
exemption of developing countries from emissions targets and the problematic 
position of the United States in the Protocol negotiations, demonstrate that dominant 
modes of economic development remain reliant on burning fossil fuels. The 
networks of fossil fuel based industrial development are so far proving stronger than 
the networks of scientists, environmentalists and small island nation states interested 
in slowing down climate change. 
 
While allowing countries to avoid fully reducing their emissions from fossil fuel 
burning, the flexibility mechanisms of the Kyoto protocol link climate change 
  171responses to human development, through the cleaner development mechanism, and 
reforestation, through emission credits for planting and growing trees. Trading in 
carbon credits provides new incentives for investors and landholders to plant and 
manage trees. Tree planting for carbon credits can lead to further environmental 
benefits, most notably reduced land degradation. 
 
The Kyoto Protocol has not yet entered into force. The position of the United States, 
the nation which contributes the largest share of greenhouse gas emissions, has 
always been problematic in climate change negotiations (Luterbacher and Sprinz, 
2001). In line with continued refusal by US Congress to ratify the Protocol, in 2001 
President George W. Bush announced the withdrawal of his nation from the Kyoto 
Protocol negotiations (Dunn, 2002). Australian participation in the Protocol has also 
been problematic. One of only three industrialised countries to negotiate an increase 
in emissions from 1990 levels, the Australian Government has not ratified the 
protocol and has indicated its intention to follow the United States in working outside 
the Kyoto Protocol as a response to climate change.  
 
Despite refusing to ratify the Kyoto Protocol, the Australian Government has made 
some domestic responses to climate change (Senate Environment, Communications, 
Information Technology and the Arts References Committee, 2000). The Australian 
Greenhouse Office (AGO) was established in 1998 to co-ordinate climate change 
policy (Australian Greenhouse Office, 2003). The Greenhouse Challenge Program 
was set up in 1995 to encourage voluntary reductions in emissions by Australian 
businesses. The Renewable Energy Act (2001) requires electricity retailers to source 
an additional 2% of their electricity from renewable sources by 2010 and establishes 
  172a market in Renewable Energy Credits (REC) to provide flexibility in achieving their 
targets (Australian Greenhouse Office, 2003). 
 
This chapter follows the Oil Mallee Project through its transformation into a 
response to climate change. These translations connect the Project to Australian 
domestic responses, as a renewable electricity source helping retailer Western Power 
meet its 2% renewable target, and to the Kyoto Protocol, as a supplier of carbon 
credits for a Japanese power company. The fluidity of the mallee as a central actor, 
and the continued fluidity of the Project, provide for continuity between these more 
recent Project networks, those that have come before, and those that are still 
emerging. The absence of a reliable harvester is described as a network that is yet to 
be stabilised, but the development of the Project as carbon credits helps in 
maintaining continuity in the face of this ongoing technical hurdle. 
 
Early Connections 
The Oil Mallee Project is well suited to respond to the challenge of climate change 
and the Kyoto Protocol because it contributes both to renewable energy and carbon 
sequestration. The Project featured in a submission by the Australian Cooperative 
Research Centre for Renewable Energy and Related Greenhouse Gas Abatement 
Technologies (ACRE) to the 1998 Australian House of Representatives Inquiry into 
Regulatory Arrangements for Trading in Greenhouse Gas Emissions. The submission 
presented the case for a pilot carbon emissions permit trading scheme which included 
carbon emitted by electricity utilities, renewable electricity generation, energy 
efficiency and sequestration. Mallees were presented as a case study that included 
  173both the renewable energy and sequestration, which could both be traded in a carbon 
emissions permit market. 
Document: “Submission to House of Representatives Inquiry into Regulatory 
Arrangements for Trading in Greenhouse Gas Emissions” (Sonneborn, 1998) 
As a case study, the planting of eucalyptus oil mallee provides 
simultaneously 
· a short rotation (2 years) biomass energy crop 
· a long term (hundreds of years) lignotuber carbon sequestration    
mechanism 
· a groundwater salinity control mechanism 
· a degreasing solvent from the leaf oil that is a substitute for  
petroleum-based solvent. 
 
Integrated Processing 
Integrated processing of mallee biomass, including using mallee biomass for 
electricity production, emerged as a direction for development of the Project in 1998. 
In particular, the enrolment of CSIRO developed technology for producing electricity 
and activated carbon from woody biomass into the Oil Mallee Project established 
integrated processing as a possible means to achieving commercial viability. The 
interessement of CSIRO technology and the mallees was mediated by the owner of 
the technology rights Enecon, CALM, the Oil Mallee Association and Company, and 
Western Power, the local power utility. 
 
 
Transcript: Enecon 
The involvement in the oil mallee industry came about 
through me coming over here in March or April 1998 and 
lining up a meeting with Syd Shea and basically telling 
him that we’d just taken on the license for the CSIRO 
technology and by the way what was he doing with mallees. 
And what I thought was going to be a polite cup of coffee 
with Syd turned out to be and hour and a half of 
exuberant jumping up and down and Syd chain smoking and 
me finding someone who had a problem which needed an 
answer like what we had. And out of that I put together 
  174the idea of saying “well”, which is basically very 
simple, “you’ve got the leaves, you want to make 
eucalyptus oil, you need other commercial drivers. We’ve 
got the activated carbon technology, we want to make 
activated carbon why don’t we come up with this 
integrated concept of whole tree coming in and multiple 
products coming out and it’s better for everybody.” And 
so that was in March 98. CALM provided some incentives 
and a lot of support from John Bartle to basically scope 
that out so that we could then go to a more large scale 
feasibility study through the joint venture into forestry 
project. Then jointly CALM and Enecon came to Western 
Power and got a wonderfully enthusiastic response from 
them from day one as to the whole concept, this 
integrated concept. 
 
And that then rolled into, once again, talking to Joint 
Venture Agroforestry Project, Dr Roselyn Princely... and 
she thought “this is a great idea, this is just what I 
want to see in new commercial opportunities for tree 
crops”. And so we all felt jolly good, got some quarter 
of a million dollars through Western Power and JVAP and 
did the feasibility study which has all led to this. 
 
So your involvement began in 1998? 
 
Yeah, I was basically taking trips around the country 
meeting people and talking about the technology and 
seeing… who the tyre kickers were and who the really 
enthusiastic parties were. And what’s important for a 
fledgling company like ours at the stage was not to find 
people who said “oh that’s not bad, when you’ve got 
something bring it back to us”. It was to find enthusiasm 
and commitment from people like the likes of Western 
Power, and CALM who said… “how can we work with you? how 
can we help?”. So it’s good for the Project and good for 
our company. 
 
 
 
Enecon is a small firm started by an exemplary entrepreneur engineer looking to 
advance his career, his wealth and to make a significant contribution to “rural 
Australia” through the provision of innovative technologies. Enecon’s relationship 
with Oil Mallees has been significant in their stabilisation as a niche provider of 
integrated bioenergy technologies. 
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Let me go back a bit into why I set up the company and 
that was to, in no particular order, to take on CSIRO 
technology to make activated carbon and energy, for me to 
do a career progression and to get out of the drudgery of 
consulting and working for clients when they came along 
and doing what they wanted, taking more control of that… 
one of the benefits or one of the attractions of the 
CSIRO technology was that it could go out into rural 
industries and take engineering into rural industries and 
get this mix of technology and rural Australia hopefully 
with mutual benefits. 
 
 
The enrolment of the Enecon technology into the Project began its translation as a 
source of renewable energy and activated carbon for sale in local and export markets. 
The intersection with the renewable energy industry and policy networks, as well as 
the industrial networks of activated carbon consumption, were possible because of 
the fluid continuity of the Project, as it flows into the spaces opening in response to 
the global crisis of climate change.  
 
Once more, mallees themselves are central in the Project’s recreation as integrated 
renewable energy, activated carbon and eucalyptus oil producer. The coppicing 
ability of the oil mallees, which was desirable for eucalyptus oil production, is also 
valuable for continuous production of bioenergy and other products. Early laboratory 
trials conducted by Enecon and CSIRO showed that mallee wood could be used as a 
raw material for activated carbon. The economic viability of the Project as a 
bioenergy source is contingent on income from other products. In the Enecon 
technology proposal for Narrogin, activated carbon provides 60% of the income, 
with energy and eucalyptus oil contributing 20% each (Enecon, 2001).  
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Federal Government’s Renewable Energy Commercialisation Program for funding 
for a project titled “Bioenergy – Integrated Mallee Processing – Biomass Energy, Oil 
and Carbon Plant”. The enrolment of the Project into renewable energy funding 
networks in the late 1990s is reminiscent of the earliest funding applications by Allan 
Barton for his work on eucalyptus oil.  
Document: “Bio-Energy, Integrated Mallee Processing. Renewable Energy 
Commercialisation Program, Application for Funding” (Western Power Corporation, 
1998, p. 3) 
3.1 Project Outcome 
Provide a short one paragraph description of the principal outcome arising 
from the project. The description will be used by the Ministerial Council of 
the Australian Greenhouse Office for public disclosure i  the project is 
approved for funding. 
f
 
The production of renewable energy from wood will be closely linked with a 
major Land Care (sic) program for salinity control. Large scale, sustainable 
planting of mallee eucalyptus in the Western Australian wheatbelt will help 
abate salinity in this zone and provide fuel for integrated wood processing 
facilities. These facilities will be based around CSIRO technology for the 
combined production of renewable energy and carbon products. Eucalyptus 
oil will also be a significant export product. The project will involve the 
construction and operation of a demonstration processing plant in Western 
Australia. A steering committee representing all interested parties will be 
established to construct and operate the demonstration plant and to build 
this significant and valuable new industry. 
 
 
 
The project was approved for funding by the Australian Greenhouse Office and also 
received funding from the Technology Diffusion program of Ausindustry, in the 
Department of Industry, Resources and Technology. Western Power have 
contributed heavily to the capital investment in the project, but the first pilot 
integrated processing plant for mallees has been substantially funded by public 
agencies. While integrated processing is a promising development in the Project it 
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commercially driven private investment.  
 
The Joint Venture Agroforestry Program (JVAP), a collaboration between three 
Federal Government research and development corporations, was an important actor 
in providing resources to stabilise the Integrated Mallee Processing plant proposal in 
the networks of agroforestry as well as renewable energy. In 1999, a grant was 
allocated for a detailed feasibility study of a commercial scale integrated processing 
plant. This funding, administered through the JVAP, came from the NHT, indicating 
the possibilities for this program despite its overwhelming preference for regionally 
co-ordinated, community-based, on-ground land conservation works. The study was 
undertaken by Enecon and its result published in the report titled “Integrated Tree 
Processing on Mallee Eucalypts” in November 2001.  
Document: Integrated Tree Processing of Mallee Eucalypts (Enecon, 2001) 
EXECUTIVE SUMMARY 
This study has analysed the economic potential for an integrated tree 
processing plant in Western Australia, taking coppiced, chipped mallee 
biomass as feed and producing activated carbon, renewable energy and 
eucalyptus oil as products. Work has been undertaken by a study team 
comprising personnel from: 
  Department of Conservation and Land Management 
  Oil Mallee Company 
  Enecon Pty Ltd 
  CSIRO Forestry and Forest Products 
  Western Power Corporation 
The overall finding of the team is that the proposed ITP plant is financially 
viable, offering commercial returns to plant investors while based on 
adequate prices to justify planting, harvesting and transporting mallee trees.  
 
 
 
The identity of oil mallees as renewable energy and integrated processing is 
reinforced in a 2002 publication by the Australian Co-operative Research Centre for 
Renewable Energy Policy Group. “Jobs and Investment Potential of Renewable 
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one of four case studies of renewable energy development projects, compared with 
two fossil fuel power projects (McGill et al., 2002).  
Document: “Jobs and Investment Potential of Renewable Energy: Australian Case 
Studies” (McGill et al., 2002) 
Narrogin Oil Mallee Power Plant 
Western Power is currently establishing a 1 MW pilot biomass power plant in 
Narrogin, Western Australia using oil mallee as feedstock. This type of plant 
is known as an integrated wood processing (IWP) plant because of its 
multiple products – eucalyptus oil, activated carbon and electricity. The 
planting of oil mallee for such a facility has numerous additional benefits that 
include combating salinity, preventing soil erosion, reducing carbon dioxide in 
the atmosphere and supporting biodiversity. The following data applies to a 
5MW scaled up version assuming the pilot 1MW plant is successful. The 
project developers are Western Power Corporation, Enercon (sic), The Oil 
Mallee Company and CALM. 
 
Generation  Investment  Employment 
Rated Power  5 MW  Capital 
Expenditure 
A$30m Est.  total 
manufacturing & 
construction 
jobyears 
135 
Est. annual 
generation 
37.5GWh Australian 
Component 
90% Ongoing  jobs  32 
 
 
 
Integrated processing is centralised processing. Early plantings in the CALM cells 
articulated eucalyptus oil processing as a centralised operation but subsequent 
technology developments, including the mobile distillation unit used by Kalannie 
Distillers, justified plantings across the landscape. In the mobile processing industry 
model the biomass and processing plant are both mobilised, allowing a more 
dispersed distribution of mallees and eucalyptus oil income across the wheatbelt. The 
integrated processing model signifies the fixing of processing plant in space, 
requiring greater mobility of the mallee biomass. Constraints imposed by transport 
technology and economics limit the mobility of mallee biomass, and concentrate the 
income from processing in an area within an economic transport radius of the plant. 
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conservation interests and more by the interests of integrated processing, including 
access to electricity markets, most likely grid infrastructure, other utilities and 
industrial services. 
 
The Enecon process makes activated carbon from woody biomass, producing 
electricity and, in the Narrogin pilot plant, eucalyptus oil as by-products. The 
specifications for feedstock are therefore determined by the technical requirements 
for high quality and efficient production of activated carbon. In the case of mallee 
biomass this means that a higher proportion of wood is desired in the feedstock that 
would be the case for a pure eucalyptus oil production system. This is achieved by 
harvesting less frequently. It also means that bigger stems must be harvested, 
increasing the workload of a mechanised harvester. 
 
Policy Silos 
In 2001 a paper by John Bartle was published in the Australian Bureau of 
Agricultural and Resource Economics’ (ABARE) Outlook 2001 (Bartle, 2001). This 
paper makes explicit the relationship between the scale of tree planting required to 
manage dryland salinity in Australia and the potential for agricultural land to produce 
a large proportion of the nation’s energy requirements, both transport fuels and 
electricity. He provides an historical overview of the Project before presenting data 
relating potential markets for biomass to area revegetated. His projections suggest 
that achieving 10% of wood exports, 50% of domestic wood consumption, 30% of 
electricity production and 20% of transport fuel consumption by 2020 would require 
16% revegetation of Australian wheatbelt areas. This is far short of the 40% 
  180revegetation which he assumes necessary to manage salinity, which would equate to 
50% of domestic wood, 40% of export wood, 90% of electricity and 60% of 
transport fuels. 
 
Document:  “New perennial crops: Mallee eucalypts – a model large scale perennial 
crop for the wheatbelt” (Bartle, 2001) 
The ultimate scale of perennial crop development, especially to the level 
required to provide all Australian wheatbelt farmers with the option to control 
recharge, is constrained by the sheer scale of markets required. Contrary to 
common perception, this is the real challenge for salinity control. 
 
It is clear that the markets with the best potential for large scale 
consumption of biomass are in the energy sector. Electricity generation could 
be the ultimate consumer of biomass residue and waste heat from integrated 
processing. Transport fuels (ethanol or methanol) would also be required on 
a large scale. 
 
This indicates the importance of current issues in greenhouse gas abatement 
and the national energy economy. Australia could have a predominantly 
renewable fuels economy, our exports of fossil fuels could be made 
substantially more attractive by being offset in terms of emissions 
obligations, and we would have a chance to control salinity. 
 
These issues are of national importance. They indicate the need for a re-
think of policy and programs in relation to salinity, land care, natural 
resources management and greenhouse. One crucial area in which we can 
proceed immediately with greatly increased public investment is the sine quo 
non of salinity control – a range of new perennial crops. 
 
 
 
An opportunity for the State Government to follow an integrated development 
strategy, linking renewable energy and salinity control was missed when the tender 
to supply the far southern town of Esperance with electricity was awarded to a fossil 
fuel powered proposal. The Oil Mallee Company was involved in a Government 
tender to supply electricity from an integrated mallee biomass plant which would 
also produce eucalyptus oil. The tender was awarded to a proposal to extend the 
natural gas pipeline, which delivers gas from the North West Shelf 1380km to the 
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fire a turbine for electricity supply.  
 
The development of Western Australia’s natural gas resources is of central 
importance to the economic development of the State. Development projects to 
increase natural gas exports figure prominently in government economic policy. 
Natural gas is also important in supplying domestic energy needs and is distributed 
over 1700 km from the gas fields in the North to heavy industry and domestic 
consumers in the south of the State, by a network of pipelines. The network of gas 
pipes across Western Australia, the network of investment and resource development 
projects, stabilise natural gas as a primary source of energy for the future of the State. 
Development of natural gas continues to be of high priority to the State Government, 
in particular its energy agencies. The oil mallee proposal for integrated renewable 
energy, land conservation and eucalyptus oil was unable to interesse the State 
Government energy agency, who has been so strongly enrolled in the network of 
natural gas, despite the strong interest of the agriculture and conservation agencies in 
the development of commercial woody perennials.  
Transcript: University of Western Australia  
I think a failure within government to recognise, to 
think about more than one issue at a time when they’re 
making big government policies about issues like energy. 
So our experience at Esperance… is one where, I’d love to 
see what went on in that decision process. But my strong 
suspicion is that it was made without consideration of 
issues other than direct cost, without considering the 
potentially enormous additional benefits, particularly 
protection of the Esperance lakes, but also as a way of 
getting such an industry going, an opportunity to get 
such an industry going. And they just didn’t seem to 
factor that in. I think that was a major tragedy and a 
real difficulty of getting a narrow government industry 
to look outside its little sphere, which has got to be 
important in a thing like this.  
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Harvester 
The development of an efficient harvester for large scale mallee plantings has been a 
central concern of the Project since the early 1990s. Early publicity of the Project 
regularly featured news of the harvester development, first reporting efforts to 
modify an old wheat harvester, later modifications to a sugar cane harvester were 
hoped to produce a mallee harvester.  
Document: “Presentation to NSW Select Committee on Salinity” (Bartle, 2002) 
The other big area that we started to think about was harvest, what regime 
of harvest and what yield might we get from harvest. They are crucial bits of 
information that we require. On the harvest development front the growers 
got together and bought a sugarcane harvester in about 1996 and that was 
the beginning of our work on mechanical development of harvesting. We are 
at the point now of spending about $3 million on our latest prototype. Work 
on yield is crucial and needs to be done in the context of harvest, because 
we will need a harvest all year round and mallees have a very seasonal 
regeneration pattern or rhythm and there was a whole lot of complexity 
there in getting a handle on what the yield might be. 
 
On harvest and handling systems, I mentioned the sugarcane harvester. 
That has gone through a couple of developments since. We have completely 
pulled apart the sugarcane harvester. It did not work, although it had worked 
for biomass crops in other parts of the world. We pulled apart and built an 
initial prototype and we are on a second prototype now. Handling systems is 
another big area that we had to get on top of. We started thinking straight 
away about big chemical engineering designs in the processing systems-not 
the little bucket-type extraction systems that have historically been used in 
eucalyptus oil production in Australia.  
 
 
 
The harvester is a technological actor which is closely related to the central idea of 
oil mallees as a commercial agroforestry crop. After the identity of the mallees 
themselves, land and farmers to grow them, an efficient means to harvest and 
transport them is important in any commercial development of mallee processing. 
Specific harvester technology requirements are related to the downstream processing, 
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technologies. The harvester technology only exists at present as a prototype which 
requires significant research and development investment to achieve reliability and 
commercial throughput.  
 
In 1996 the Oil Mallee Association was successful in an application to the State 
Government’s Regional Enterprise Scheme for $100 000 to develop “first 
generation” harvester and distillation technology. A levy on seedlings planted that 
year provided matching funds for the grant and a prototype harvester was built. 
Transcript: Oil Mallee Company 
I mean if you take for example the harvester which was 
developed by farmers with certain assistance from 
government, certainly CALM and John Bartle. You shouldn’t 
ever underestimate the contribution of John and his crew, 
he’s been the driving force. But also guys like Don 
Stanley. I remember going out, I actually took Shell, a 
group of Shell, and I flew out to Kalannie and they’d 
just got the sugar cane harvester, have you heard the 
story of the sugar cane harvester? This bloody thing was 
something out of one of those movies my little boy sees. 
This thing came across the horizon, launching, rolling 
and ripping out the mallees virtually. Don would say “Oh 
God”. It was 100 000 bucks but, then, and I had nothing 
to do with it, but the next time I come out there they’ve 
got a prototype harvester. And they were on a shoe 
string. Just to modify the head of a sugar cane harvester 
they’ll spend 100 million bucks. So here we are trying to 
set up a brand new industry on a huge scale with, and we 
did governments, Federal and State, and certainly CALM 
put money in and farmers have put a huge amount of money 
in, but it’s peanuts, absolutely peanuts. So our biggest 
problem is having capital to keep the momentum of the 
Project going.  
 
 
 
The harvester featured strongly as a weakness of the Project mentioned in the 
majority of my interviews. The absence of a harvester is of primary interest to the 
Project in seeking resources for further development. The harvester was one of the 
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Information Statement in 2001. CALM’s 2001 review of the Oil Mallee Program as 
part of its contribution to the State Salinity Action Plan recommended a co-ordinated 
government commitment to continue the development of the Project, listing the 
development of harvest and materials handling systems as an area in need of 
development support. The absence of a reliable harvester was also of symbolic 
importance to farmers as an indication of distance of the Project from commercial 
development, the distance yet to be covered in the transition from project to object. 
 
As a large scale industry in the wheatbelt, a well engineered, reliable harvester is 
crucial for the credibility and stability of the Project. Agriculture in Western 
Australia is highly mechanised. Consequently, an oil mallee industry which seeks 
integration in the existing industrial landscape plans to use large mechanical 
equipment. Without technology for reliably harvesting the biomass a commercial 
return from processing can not exist. The harvester is a potent signifier of the 
development and stabilisation of the Project into an industry. 
Transcript: Yuna 3 
M20: For me that’s a weakness, and the lack of you can’t 
see where they’re headed in terms of the harvester. 
 
F20: That part is, a lack of direction at the moment 
really isn’t it? 
 
F50: Well the harvester’s so expensive isn’t it, I mean 
it’s... 
 
M20:  I think if it stays stagnant with the harvester for 
a while people are definitely not going to take on board 
because they need to see trees being harvested before 
they want to invest in them. 
 
  185Transcript: Yuna 2 
So what do you think are the weaknesses of the Oil Mallee Project? 
 
M20: Well there’s no guarantee that it’s ever going to 
happen. Really, well I mean everyone’s flat out planting 
trees but there’s no harvester and there’s no crushing 
facility or refinery or anything like that yet so if that 
part of it all falls through we’ve just got a heap of 
trees sitting out there that we can’t do anything with. 
Which is why we are not planting them on cropping country 
because then you’d have to either push them all out again 
so you can crop it again, which is a big waste of money. 
 
 
 
The harvester is a black-hole, rather than a black-box. Without being concerned 
about the relationships that comprise the emergent harvester, farmers and other 
participants identified the absence of a harvester as a serious weakness in the Project. 
The technology simply does not exist for these actors. Interest in the prototype opens 
up the black-hole, but as development into commercial design fails to materialise, the 
black-hole is closed again. Even while actors inside the Project are working hard to 
build relationships to construct the harvester, actors outside, those not yet enrolled, 
see only the hole.  
 
The absence of investors in the harvester signifies the lack of interest in the Project 
as a whole by actors who have been enrolled in various peripheral relationships with 
the Project. The Project proponents do not have the resources to invest in a harvester. 
The actors with the resources are not interested in developing a harvester. 
 
The harvester itself is a ‘technical problem’ – how to efficiently and reliably chop 
and chip mallees close to the ground, so that a reliable chip size is achieved, ground 
is not compacted, people, infrastructure and the environment are not harmed. 
However, the absence of a harvester is more than a mere technical hiccup. The 
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Actors with resources are interested in different parts of the Project – renewable 
energy, transpiration, carbon credits, activated carbon – but no other actor-network is 
interested in the whole Project, hence the difficulty in interesting investors to provide 
the resources to develop the harvester. The harvester is a central technology for the 
industry as a whole. In supplying small scale eucalyptus oil production or the trial 
IWP, early processors are not willing or able to invest in a major technology 
development project that will benefit the Oil Mallee Project more than it will benefit 
themselves. The market fails in technology development; the harvester is another egg 
waiting for a chicken to keep it warm so it can hatch.  
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after a review by its parent company, Woodside Petroleum.
23 Woodside, in the 
interests of increasing their involvement in renewable energy and sustainability, set 
up Metasource to invest in new projects. Metasource became involved in the Oil 
Mallee Project through the tender to supply energy to Esperance. Although the tender 
failed, the commitment to fund the harvester development remained. A subsequent 
internal review of Metasource by Woodside resulted in the withdrawal of this 
funding. Without the contract from the State Government to buy energy from a 
power station, the harvester development was of no interest to an energy company. 
 
Key actors in the Project continue to work to interest government, industry and 
community actors in the development of a harvester for woody perennials, with oil 
mallees representing the first of many such crops. Actors in the Project are working 
to build relationships with other emerging interests in harvesting woody perennial 
crops. If interests in this technology are wider and stronger than just the Oil Mallee 
Project then government interest is also stronger. The government’s interest in 
minimising risk to public money for what is construed as a private industry project 
can be met by spreading the potential beneficiaries from the technology. 
Transcript: University of Western Australia 
The technology’s probably easier to think about. One is, 
one obvious one is we don’t have a harvester for it yet 
and there’s a lot resting on whether or not we can get a 
harvester that will work effectively and efficiently. 
That’s a problem that’s going to face all woody 
perennials, no doubt about that. And perhaps if we break 
the back of this one it might open the door to whole new… 
down the track. 
 
 
                                                 
23 Woodside Petroleum is a Perth-based oil and gas producer with significant interests in natural gas 
production from Western Australia’s North-West Shelf. 
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The most recent articulations of the Project demonstrates its continued fluidity while 
changing shape in network space, as it reconfigures relationships between mallees, 
farmers, investors and technology. The latest developments in the Project flow 
through the black hole of the harvester to allow commercial plantings of mallees 
without the need to harvest. Carbon credits are a potential source of income for 
growers, with the only requirement being that the mallees grow and stay alive for the 
period of the contract. 
Transcript: Oil Mallee Association 
The greenhouse thing is going to drive it, no doubt. I’ve 
got absolutely no doubt about that it’s just going to 
take a while for it to have any real effect on on-farm 
planting. Obviously the Kyoto type agreement whether it’s 
going one way or another, ultimately there will be some 
agreement that dictates that industry has to either clean 
up or offset it with some sort of carbon storing system. 
Mallees are just, as Syd Shea told a group of Japanese 
businessmen that we had here a while ago, the mallee is 
almost the perfect carbon storing tree. We’ve got wide 
open space here where we’ve got plenty of room to grow 
them and it does it very very effectively. The comment 
from them was that how come they haven’t been told about 
this before basically so... I think that’s a real 
opportunity, we’ve got a perfect tree, in the right 
environment with plenty of space to do it. So we’ve got 
low cost land, heaps of it and a need for it in the wider 
environment and also a need in the local environment as 
well.  
 
 
 
The Kyoto protocol, the international political response to human induced climate 
change, began the translation of scientific and public concern about global warming 
into networks of domestic policy and corporate profitability. This translation has 
been only partial and reductions in greenhouse gas emissions have been widely 
resisted within models of economic development that are dependent on 
industrialisation fuelled by fossils. None-the-less, global climate change and the 
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the Western Power’s involvement in the IWP, and in activities which remove carbon 
dioxide from the atmosphere, most prominently tree planting.  
 
The relationships between climate change and tree crops in Western Australia was 
made soon after the Kyoto Protocol was signed in 1997. In 1998 Syd Shea wrote an 
article for Landscope, a magazine published by CALM, titled “Farming Carbon” 
(Shea, 1998). In the article he explained the rationale for carbon sequestration as a 
response to global climate change and a mechanism of the Kyoto Protocol, which 
had been signed but not ratified by Australia. He then outlined the potential for 
revegetation projects in Western Australia to qualify as carbon sinks providing 
income from the sale of carbon credits. Oil mallees are one of the species mentioned 
and illustrated by a photograph showing the storage of carbon in the roots as well as 
the wood and leaves of the tree. Later in the same year Shea co-authored an article 
with CALM colleagues for presentation at the Carbon Sequestration Conference 
(Shea et al., 1998). This second article outlined in more detail estimates of carbon 
storage and its economic value for species planted in Western Australia, including oil 
mallees.  
 
Mallees as carbon sinks and possible relationships between CALM, the Oil Mallee 
Association and Company, growers and buyers of carbon credits were detailed in a 
paper Shea presented in 1999 to the Oil Mallee – Profitable Landcare Seminar (Shea, 
1999). In this presentation Shea introduces the potential for mallees to also contribute 
to reduced greenhouse emissions in replacing fossil fuels for electricity generation. 
The role for oil mallees in carbon sequestration was uncertain, although the new 
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to existing translations as eucalyptus oil production and salinity management. 
Document: “Potential for Carbon Sequestration and Product Displacement with Oil 
Mallees” (Shea, 1999) 
It is impossible at this stage of the development of carbon trading to make 
any precise predictions about the value of carbon sequestered by oil mallee 
crops. Apart from the fact that the rules have not been formulated, there is 
as yet no precise understanding of what will be the market value of a tonne 
of sequestered carbon… 
 
It is clear that the best approach to commercialising oil mallee plantings is to 
maximise the returns by integrating the products that can be sold. It is 
obvious that carbon sequestration can be perfectly integrated with the 
production of oil for solvents and the use of the above-ground parts of the 
crop for bio-fuels. 
 
The framework in which carbon sequestration projects utilising oil mallee 
plantings can operate remains unclear. What is certain, however, is the need 
for massive scale implementation, good coordination between agencies 
involved and scientific rigour to develop allometric equations. It is also 
important to hone our marketing skills to ensure that every potential product 
that we can derive from oil mallee plantings is exploited. CALM has 
considerable expertise in these areas and is committed to assisting the Oil 
Mallee Association to maximise the potential for ‘farming carbon’ from mallee 
eucalypt crops. 
 
 
 
The Oil Mallee Company has succeeded in its work to translate interests in carbon 
sequestration into the planting of mallees. In 2002 a contract was signed between the 
Oil Mallee Company and the Kensai Power Company from Japan for the planting 
and management for carbon security of 1000 hectares of mallees. This corporate 
investment in the mallee industry signified an important milestone in the strategy of 
the Oil Mallee Company to fund plantings and expansion by outside investment 
rather than by levying growers. In addition to the material value of the investment the 
publicity from the contract provided an opportunity to further the stabilisation of oil 
mallees as a commercial tree crop for the wheatbelt. 
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Land required for winter planting 
 
Here’s your opportunity to combine longterm landcare with longterm income
for no cost or effort 
 
 
The Oil Mallee Company of Australia Ltd has been awarded a $3m contract to 
establish 1,000 hectares of Mallee Eucalypts by one of Japan’s largest power 
companies. Two and a half million trees will be planted during winter 2003 in 
parts of WA’s northern wheatbelt. 
 
Suitable cleared land of approximately 350mm annual rainfall is now being 
sought to rent from landholders. It’s a long-term agreement (20 years) and 
as the trees are being planted for carbon credits it’s likely they will not be 
harvested during this term. 
 
Landholders receive annual rental and are not charged for the seedlings, 
planting and management of the eucalypts, which are planted in ‘belts’ 
across the cleared farmland by Oil Mallee specialists to fit in with the farm 
plan. 
 
Apart from the obvious landcare and financial beneftis, aesthetic 
improvements to farmland usually result. Unlike other schemes the 
landholder makes no payments nor is required to undertake any 
maintenance to the plantings. 
 
Fluid Champions 
The mallees have remained consistent heroes in all configurations of the Project, but 
there are important human champions that have been central figures in the Project 
development. The human heroes of the Project that emerged from my interviews are 
John Bartle, founding Association president Don Stanley, Syd Shea, the Oil Mallee 
Company Region Managers, committed growers who work solidly for the promotion 
and development of the Project through the Oil Mallee Association, and the people 
who comprise Enecon and Western Power. In the interviews with some of these 
people, they described the Oil Mallee Project and their continued involvement in 
terms of passion, destiny and an unswerving commitment to see the Project through 
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building the necessary relationships between government funding agencies, policy 
documents, scientists, technology developers, investors, and especially farmers, 
makes him stand out as a hero throughout the second decade of the Project. 
 
Personal commitment and passion for the Project maintains some of the heroes in 
their pursuit of establishing an oil mallee industry, as part of a sustainable agriculture 
for Western Australia. Some other actors described the reliance on a central hero 
figure, rather than a more diffuse collective of champions as a potential weakness of 
the Project. 
 
 
Transcript: Private Consultant 
I think John Bartle has been just inspirational. He would 
have to be, now if there was one person that you were 
going to name, if there were half a dozen names to 
mention, John Bartle would have to be one of them. He has 
been, for a public servant especially, just extraordinary 
in his vision and unswerving in his faith in this 
industry. And while that’s a strength it’s also a 
weakness. They have to be working very, very hard now to 
find ten or fifteen champions and not be so reliant on 
one champion. I think that’s a real weakness that, it’s 
probably a function of just evolution or maturity of the 
Association. And it’s a bit of a hump I ‘spose to get 
over… it needs more champions and a range of champions. 
Western Power are starting to get involved with the plant 
at Narrogin and that’s a good start. So that’s good. But, 
you know, John is unreservedly optimistic, whereas I 
think there are a few would be champions, or potential 
champions who are just holding back.  
 
 
Relationships between humans were also seen as a potential vulnerability for the 
Project. This is a vulnerability for techno-science projects where the relationships 
between humans and between humans and non-humans are unstable. Where 
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breakdowns in human relationships have greater potential to disrupt the whole 
project. In the reverse of Latour’s “technology is society made durable” (Latour, 
1991), unstable techno-science networks can destabilise human relationships, and 
vice-versa. 
Transcript: University of Western Australia 
On the people front, I think oil mallee has experienced 
some of the sorts of tensions and personality problems 
and relationship problems that you were ever going to get 
in any major new enterprise like this. You just have to 
hope that they can ride through it. And whether this will 
come out the other side. I’m not particularly close to it 
to be able to read what really went on, in some of the 
stuff that’s happened, but it’s obviously been serious. 
But it also looks like they’ve taken some pretty good 
steps to try and deal with some of those issues. So I 
hope that they are through it. 
 
They’ve grappled with sort of issues like, it’s obviously 
important for something like the oil mallee industry to 
have a strong champion in the Oil Mallee Company and yet 
that Company has, I think independent of problems they’ve 
had with some of the people in the Company they were 
always going to have trouble staying viable. There’s such 
a long lead in phase. They’ve got to cope through this 
take off phase, hopefully take off phase, at the start 
which means that they are quite susceptible to things 
like bad years last year where it looked for a while that 
they were in serious financial problem because they 
weren’t going to get the purchases of seedlings which 
they were relying on for income… But I guess it’s just 
typical of the sort of problem that a new industry like 
this is going to face.  
 
And I guess that’s a bit of an example, it’s a bigger 
example of the what I’ve mentioned with the government. 
With the government the problem was that there are 
different spheres of government that all have to 
recognise and do their bit. Similarly in the economy and 
community there are different groups who really as a 
whole community we’re relying on to do their job and it’s 
a bit fragile. If some peanut gets the reigns of one of 
the key organisations and drives it into the dirt, the 
whole community will suffer and yet the whole community 
can’t do much about it. So that’s a sort of weakness of 
the whole effort I guess. 
  1946. Wheat 
 
The rapid industrialisation of agriculture in the second half of the twentieth century 
has changed the shape of rural communities and landscapes around the world. In 
many countries the shift from subsistence rural economies to production of food and 
fibre for export income has resulted in dramatic changes in human relationships and 
in the species and technologies that constitute productive landscapes (Pretty, 1995; 
Pretty, 1998). 
 
In Western Australia, developments in fertilisers and the introduction of new 
varieties of cereals and legumes enabled land that was infertile for traditional 
European agricultural techniques to be productively farmed, thus providing the 
impetus to clear greater areas of land (Burvill, 1979). Widespread land clearing, 
facilitated by large machinery, dramatically changed the landscape (Beresford et al., 
2001). Over-clearing of these sand plain lands has resulted in the fast onset of 
salinity and erosion in some places (Bannon, 1999). 
 
In established farming regions around the world the industrialisation of agriculture 
has also had dramatic impacts on the relationships that constitute rural places. Over-
production of food commodities, deregulation of marketing of farm produce, 
mechanisation, and reliance on high chemical input production techniques are part of 
the technological treadmill and the cost-price squeeze of modern industrial 
agriculture. Referring to agriculture in the United States at the beginning of the 
1990s Goodman and Redclift describe a scenario which remains common to farmers 
in many parts of the world. 
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put constant downward pressure on commodity prices, and hence farm 
incomes. With rising input costs, farmers were caught in a cost-price squeeze 
which, in turn, encouraged rapid innovation. As price-takers in regulated 
markets, farmers had every incentive to reduce unit costs and maximize 
output, contributing to the magnitude of the underlying problem of excess 
capacity and surplus stocks. It is this powerful combination of cost-price 
squeeze and competitive innovation which changed the face of agriculture 
and rural society after the Second World War. (Goodman and Redclift, 1991, 
p. 116) 
 
The cost-prices squeeze arising from the mass industrialisation of agriculture is but 
one symptom of the unsustainability of this pattern of relationships between people, 
technology and rural landscapes. Industrial agriculture is highly dependent on 
synthetic chemicals, whose dangers were introduced in chapter 3. Mechanised 
agriculture and mass transportation of agricultural products are highly dependent on 
petroleum, an early problem of unsustainability that was also described in chapter 3. 
This reliance on fossil fuels, the abundance of ruminant animals,
24 and continued 
land clearing, make agriculture a significant contributor to global greenhouse 
emissions, a problem discussed in chapter 5. Land degradation, including dryland 
salinity which was the focus of chapter 4, is another problem exacerbated by the 
rapid development of industrial agriculture that undermines its sustainability. 
                                                 
24 Ruminant animals, mostly sheep and cows, emit methane as a product of digestion. Methane has a 
greater specific greenhouse impact per unit mass than carbon dioxide. 
  196The Oil Mallee Project is neither agriculture nor heavy industry. The Project requires 
people to cultivate land and to harvest the biological production of plant species, but 
the products are not sold into the usual food or fibre markets. In a similar way that 
crops, such as corn, sugar and soy, which were once purely food products, are 
increasingly cultivated for processing into non-food products such as paints, fuel 
grade ethanol and packaging, the products of oil mallees are destined for chemical 
and energy sector industries. In the symmetrical case of substitution of industrial 
products for biological products in the food sector, as depicted by Goodman et al. 
(1987), biological processes and inputs are replacing industrial and chemical 
processes as mallee wood substitutes for coal, and eucalyptus oil substitutes for 
trichloroethane. 
 
Scholars in agro-food studies, rural sociology and geography have engaged with 
actor-network theory, attracted by its potential to overcome limitations in existing 
theoretical approaches to their subject. Environmental history, ecological Marxism, 
actor-oriented rural sociology, and systems theories are among the frameworks 
reviewed by David Goodman and Margaret FitzSimmons (FitzSimmons and 
Goodman, 1998; Goodman, 1999; Goodman, 2001). They propose actor-network 
theory as a means of avoiding the ontological limitations imposed by the modern 
dualist construction of nature underpinning these theoretical approaches. Goodman’s 
interest in actor-network theory arises from his concern that research connected to 
the environmental movement be based in an ontology that reflects the ethics of this 
movement, ethics concerned with overcoming colonising, dualist constructions of 
nature in opposition to culture (Goodman, 2001). 
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early 1990s. Clarke and Lowe (1992) examine its potential for describing the 
“intimate relationship between primary industries and the environment” (p. 11), in 
particular the environmental consequences of agriculture. They present actor-
network theory as a means of overcoming the “naïve technology” of social scientists 
who uncritically simplify the role of technology in agricultural systems, the 
symmetrical equivalent of the “naïve sociology” of agricultural and other scientists 
and technologists. Jonathon Murdoch was another author who applied actor-network 
theory to questions of rural sociology and agro-food studies early in the decade. With 
his colleague Terry Marsden, Murdoch utilises actor-network theory in describing 
problems of mine planning in rural England (Murdoch and Marsden, 1995). Busch 
and colleagues draw on actor-network theory in studies of food commodities such as 
canola (Busch and Juska, 1997; Busch and Tanaka, 1996; Juska and Busch, 1994) 
and soy beans (de Sousa and Busch, 1998), with particular emphasis on the 
construction of “quality” in these commodities. Lockie and Kitto (2000) review these 
early applications of actor-network theory in agro-food studies and conclude that 
Goodman’s attention to the ontological implications of the methodology holds the 
most promise in providing original insight into agro-food questions. They further 
urge the application of the methodology to the study of black-boxes as well as 
controversies.  
 
This chapter is a description of some of the relationships that shape the wheatbelt, the 
region where the Project is found. The continuity of the Project depends on its ability 
to become enrolled in the networks of industrial agriculture, while simultaneously 
signifying a different pattern of relationships between people and landscape.  
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Network and fluid space are other to one another (Law, 2002a). The Oil Mallee 
Project continues the networks of the wheatbelt as industrial factory, linked to the 
global economy, driven by big machines. But it simultaneously signifies another 
wheatbelt – the wheatbelt as a fluid space in which to construct a livelihood that 
affirms rather than denies the ancient reality of soil type, climate, hydrology and 
heroic plants who thrive where species from elsewhere
25 flounder outside their 
industrial network of chemicals and machines. This fluid place is also the space to 
acknowledge those outside the networks of industrial development. It is where 
species that were once knocked down to make space for agriculture are now being 
replanted to save it, where wildlife intrudes on production, traditional owners talk 
about land clearing, and family rather than profit is the main reason for hanging 
around. This chapter follows the Project through a region defined by one species, 
wheat. This description is largely through the networks of agro-food industries, but 
intersections with fluid places ensure the continuity of the Project.  
                                                 
25 These species from elsewhere are the cereals, pasture and animals imported from Europe for 
agriculture but increasingly are becoming species from nowhere with the advent of transgenic 
organisms like “Roundup Ready Canola”. 
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Transcript: CSIRO 
What is your most powerful mental image of the wheatbelt? 
 
I think it’s the boundaries, that hard edge between a 
crop paddock and then there’s just a fence line and you 
step through the fence and you are in a completely 
different order of things. If  I could just quote 
something from Barbara Main, she wrote a wonderful book 
called Between Wodjil and Tor, which if there’s any one 
book that helped establish some sort of mythology about 
landscape I think this one did it, I think it was 
published in the 60s. And she says in that "to climb 
through a wire fence, out of a ploughed and sown paddock, 
into a wild, wind raked stretch of bush land is to tumble 
into an order of life unmoulded by man, but one which can 
jolt his mind into a deeper wonderment, not only of this 
ungarnered territory but of the whole natural world"
26. 
And it’s that hard edge which sadly is becoming softer 
every year as weeds and salinity and all sorts of things 
start to break down the quality of those remnants, but 
it’s that edge, that difference between the cultivated 
and the uncultivated.  
 
The distinction between the cultivated and uncultivated orders is breaking down. A 
new order of things was emerging even in York Main’s (1967) account of the 
remnants Between Wodjil and Tor. Fire, weeds, changed hydrology, sheep and other 
forces degrade the ‘natural’ order. Heading back over the fence, kangaroos and other 
wildlife destroying crops, vegetation recolonising abandoned paddocks, and mallees 
forming alleys between the wheat, indicate that the cultivated order of things is also 
dynamic and impure. York Main’s description of animals and plants that have 
thrived in co-operation with industrial agriculture, as much as her discussion of the 
processes of degradation of her beloved remnant, demonstrate how contingent and 
temporary the boundary between cultivated and uncultivated is. The wheatbelt today 
                                                 
26 York Main, 1967, preface 
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networks of industry. 
Document: Twice Trodden Ground (York Main, 1971, p. 27) 
Everything is welded together in a continuous steady flow, arrested as it 
were for a brief time from its motion. It is a slow, subtle landscape of softly 
blended parts – nothing disjunct, no joins, but gentle fusions. 
 
And superimposed on this is the pattern of farms: where enough of the 
vegetation is left to reveal the old rhythm even the paddocks, the 
homesteads and the mobs of sheep flow into it, are integrated and folded 
into the basic structure, so that the posts of fencelines become the knots 
tying man’s artifacts back into the underlying pattern of the earth.  
 
 
 
York Main’s celebration of the ancient wheatbelt landscape and the wildness of its 
remnants is enriched by her intimacy with the productive forces of farm life. Her 
naturalist training allows acute insights into the degrading impacts of farming, yet 
she is reticent to demonise the forces of production. The wheatbelt space observed by 
York Main flows through the contingent boundaries between productive and wild 
country. The patterns imposed by non-indigenous humans and their fence lines 
overlay the ancient patterns of the landscape to create a novel, hybrid fluid space. 
 
The Oil Mallee Project exists in this “continuous flow”. In reinstating indigenous 
plants and in seeking to slow the tide of salinity, it flows with the ancient forms of 
the landscape. Yet, as a modern, commercial, techno-industry it works for stability in 
the networks of non-indigenous settlement and continued use of the land. While 
York Main’s artefacts are tied to the underlying pattern of the earth, modern 
networks of production place fence posts far enough apart for boom sprays and 
headers to pass through, and fence lines are reconfigured for efficiency in an era of 
mass mechanics. Farms where oil mallees have been planted on a commercial scale 
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tie modern agro-industry back to the ancient, fluid pattern of the land. 
 
Indigenous Others 
The ancient landscape underlying the modern wheatbelt was shaped by people who 
lived there. Most of the region now called the wheatbelt is the traditional country of 
the Nyoongar people, while parts of the eastern wheatbelt are Wongi country, and the 
northern wheatbelt is Yamitji country.  
 
Aboriginal people are “Others” in the history of agricultural development and the 
contemporary agricultural networks in Western Australia. The central role of non-
indigenous farmers and governments in the agricultural landscape of the wheatbelt 
depends on decentring the role of Aboriginal people, with sometimes tragic 
consequences. The colonisation of Western Australia was accompanied by the 
sometimes violent displacement of its traditional owners. Government programs 
which removed children from Aboriginal families, and the denial of citizenship to 
Aboriginal people until 1967, are among the most notorious examples of racism and 
deprivation that Aboriginal people have endured since colonisation.  
 
Ancient fluidity of landscape provide space for recognising the role of Aboriginal 
actors. Fluid alternatives to non-indigenous networks of agriculture also emerge in 
describing recent and contemporary roles of Aboriginal people in the wheatbelt. 
Some Aboriginal people contributed to development of industrial agriculture in 
Western Australia as workers clearing land and labouring on farms.  
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W50: Well I know there was a lot of bush around when my 
parents were alive and my father did do a lot of clearing 
for different farmers in different areas. Not around here 
at Wyalkatchem, but around Callingri and places like 
that. Dumbleyung way… he did a lot of clearing there. He 
even helped ‘em put in the wheat and whatever else… 
different farmers. Shearing as well. So all that…   
 
M50: Virtually the same thing I mean, but my grandmother 
who was a full blood Aboriginal lady, and she could speak 
language and all this and she used to tell us, “you know 
you don’t cut a tree down because if you cut the tree 
down, you are killing your ancestors. When you die you 
come back as a tree”, so she used to say “it’s got to 
fall down naturally before you can actually use it.” 
That’s why I’m very reluctant now to go and cut a tree 
down. I’ll cut a tree that’s dead. 
 
 
 
Many Aboriginal people continue to live in the wheatbelt, mostly in towns. 
Aboriginal people continue to make important contributions to wheatbelt 
communities. As well as responding to particular social problems arising partly from 
past and ongoing racism, Aboriginal people are also impacted on by more general 
trends in declining employment and services in rural communities. 
 
As mostly urban actors, Aboriginal people remain peripheral to the networks of the 
wheatbelt described in this chapter. While partially recognising the role of 
Aboriginal people in the development of agriculture and in the ancient fluidity of the 
landscape, as town people they remain decentred from the contemporary landscapes 
that I describe. This chapter follows the Oil Mallee Project into spaces performed by 
agriculture, signified by wheat. Urban actors, including Aboriginal people, remain 
largely peripheral in the main performances that I describe. However, the chapter 
closes by considering the increasing interest of urban actors in the wheatbelt and 
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have on future wheatbelt spaces.  
 
Technological Landscape 
Contemporary experience of the wheatbelt is often mediated by modern 
technologies. The mediation of space and place by technology emerged consistently 
in my interviews. Not only are productive relationships mediated by big tractors, 
harvesters and boom sprays, but more prosaic experiences of the wheatbelt are also 
shaped by developments in technology, most strikingly transport technology.  
 
Improvements in roads and the comfort and reliability of cars have decreased the 
distance between farm and town. In Yuna this allows some farmers to live in the 
larger regional centre of Geraldton and drive up to 80km to work on the farm each 
day. Closer to Narrogin the reverse trend is also evident in the phenomena of the 
“hobby farmer” with city based professionals travelling to their small holdings on 
week-ends or commuting to city based work.  
 
 
Transcript: Yuna 1 
W20a:  Probably because of transport, it’s easier to go 
to Geraldton. Before it used to be a two hour trip. 
 
W20b:  A big outing. 
 
M20c:  The beach was a long way away and there wasn’t a 
swimming pool in the town. 
 
W20a: A trip once a month… Yunno I mean the ladies used 
to go to town once a month and that was it because, 
admittedly they had stores in Yuna and… 
 
M20c:  Probably stay there until the sun goes down, 
didn’t have an air conditioner in your car. 
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W20a:  things like CWA
27 and all that were really big... 
Where as now it’s just so easy to get in your car and 
it’s only, not even an hour away. 
 
M20b:  I commute 70 Ks
28 to work every day. 
 
S:  Yeah see and that makes a big difference to say my family who… were store 
keepers at Naraling and then at Yuna and then as people were able to travel more 
into town then there’s no business for those like ... obviously they had less range, 
higher prices all that kind of stuff coz they were smaller, so we left. 
 
M20a:  Absolutely, we used to call into Naraling when I 
was a kid to get an ice cream, well get to Naraling into 
town an ice cream, and on the way back we’d buy our fruit 
and vegetables at Naraling. 
 
M20b:  And now we do anything just to go to Geraldton. 
 
M20c:  And at the same time between me and Geraldton, we 
live 80 Ks out of Geraldton… and between us and Geraldton 
no-one lives, there like hardly anyone lives there. Once 
you get to Nabawa there’s a few people but there’s a big 
area there and everyone either lives in Nabawa or in town 
and they travel everyday. Everyday they travel either 70, 
80 Ks.  
 
 
When asked for their “most powerful mental image of the wheatbelt”, four 
participants described the view from the air as they travelled over the landscape in 
light aircraft, helicopters or on commercial flights. This God’s-eye-view of the 
landscape is of destruction wrought by over-clearing and the expansion of dryland 
salinity. From the sky, the geological age of the landscape becomes more apparent, 
and the scale and destruction of clearing are visible. This is an image entirely 
mediated by modern technology. The landscape, the geological and colonial 
histories, the expansion of salinity, the aircraft and the observer all come together to 
build a novel image of place and space.  
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I would say it would come from flying over it and it 
would be, it would be the extent of clearing. I mean 
that, just the physical extent of clearing and relating a 
couple of factors, the physical effort in relation to 
actually clearing the landscape and if you like the sort 
of nudity, it’s uncovered and it looks very fragile at 
that sort of scale. So that expansiveness and fragility 
that you get that sense that you get when you see it 
unclothed from the air. But probably in addition to that 
would be the salt lake chains. They imprint on my mind. 
Just reflecting the fact that there’s a salinity history 
in the wheatbelt, you know, prior to 1788
29 if you like. 
 
Transcript: Conservation Council 
I guess it’s the shame and the disappointment of 
excessive clearing. The over-rapid exploitation, or over 
rapid transformation of an area. The transformation of an 
area that was just being transformed from woodland sort 
of shrubland, bushland, transformed to this very cleared 
out area just for the sake of wheat or possibly grazing. 
That unfortunately is the image and it’s one that quite 
often I have refreshed whenever I fly over that way. A 
flight to Esperance or a flight to the East Coast and 
looking down on all those salt lakes and paleochannels 
and things and you think well some of them might be 
natural but unfortunately when you see the extent of the 
clearing you think well it just can’t be. It is no longer 
a natural landscape it is so dramatically transformed. 
 
 
The landscape is transformed by clearing. It is also transformed by the aeroplane, the 
view from the sky. Observing landscape from 1000 feet about ground level is not 
‘natural’ for humans. Commuting from the suburbs each day the farm becomes 
another industrial workplace. Driving big machines over vast paddocks completes 
the translation of farm as factory, and the wheatbelt as a place mediated by modern 
technology. The Oil Mallee Project must exist in these spaces, as much as the spaces 
of greenhouse abatement, salinity management and eucalyptus oil markets. 
 
 
                                                 
29 Beginning of Australian colonisation by the British at Botany Bay, Sydney 
  206Document: “Presentation to NSW Parliamentary Committee on Salinity” (Bartle, 
2002) 
But we did not consider the current eucalyptus oil market to be anything very 
significant at all. It was always built on the prospect that we would get new, 
much larger scale industr i a l  u s e s  f o r  o i l .  W e  k n e w  w e  h a d  t o  h a v e  a  
p r o d u c t i o n  s y s t e m  t h a t  c o u l d  b e  a t  home in amongst the very extensive 
production systems that farmers presently use, where some 5,000 or 6,000 
farmers manage some 18 million hectares of wheat belt (sic)  lands in 
Western Australia.. The only time they cover every hectare is when big 
machines go across it. They do not get all that close to the land in those 
sorts of systems in a direct sense. We were determined to make sure that 
these systems featured in well.  
 
 
 
Clearing 
The ancient flow of the wheatbelt landscape was disrupted by clearing vegetation to 
create paddocks for cropping and grazing. Clearing dramatically changed the 
landscape. The paddocks formed from cleared land signify non-indigenous patterns 
of production. The process of clearing, using heavy machinery, also sets the pattern 
for technologically mediated productive relationships of industrial agriculture in the 
wheatbelt. 
 
 
Transcript: Yuna 2 
M50: No, no clearing’s been done for a long time but in 
the late fifties early sixties well heaps of country 
cleared. Patches of yunno fair sized york gum trees in 
some cases we cleared with a dozer, some reasonable 
patches of trees we also cleared with a chain pulled 
between two crawler tractors. Sometimes the trees were 
too big for the chain to pull them down so we had to have 
a dozer there with a blade on it or a tree pusher on it 
to push them over but, yes it certainly changed the 
landscape a bit, a fair bit. 
 
 
 
Writer Pat Bunny (1979), in her essay “Na-Laura”, describes with ambivalence the 
tragedy and the triumph of clearing land. She poignantly describes an emergent love 
of the uncleared land that is cast aside in the pragmatism of ‘get big or get out’. In 
  207her description of the process of clearing she notes the inflection between tragedy 
and triumph.  
Document: “Na-Laura”, p218 (Bunny, 1979)  
This is the point at which the whole operation stops being a tragedy and 
becomes, overnight, a creative project. No longer are we ruining natural 
bushland – all semblance of natural bush is gone, forgotten. Now we are 
creating an attractive, productive paddock.  
 
 
Land clearing, although disrupting the indigenous ecological order, has been 
understood as land improvement by farmers and government policy (Vanclay, 1997). 
While legislation is now changing in Western Australia to make land clearing very 
difficult, agricultural settlement schemes required farmers to clear land as part of 
purchasing agreements (Beresford et al. 2001). Although the younger generation of 
farmers I interviewed had planted more trees than they had cleared, the 
transformation of bush blocks into productive paddocks was mentioned by one 
farmer of in terms of a history of land improvement which inspired him to follow his 
parents and continue the family farm. 
Transcript: Yuna 1 
M20c: I actually had a lot of admiration for how I have 
been brought up and the strengths I’ve got in my family I 
spose. But wanting to stay there, but wanting to put into 
a place and make it better than what it’s been which is 
what our parents have probably done… We’ve got 
photographs of home and sand plain country that wasn’t 
cleared, in 1968 it was bush… now it’s growing quite a 
profitable crop and it’s still getting better and better. 
 
 
Reversal of land clearing is now part of many farmers work. The york gums, 
Eucalyptus loxophleba subs. lissophloia, and other mallees that were amongst the 
species cleared, are now re-entering the cleared land as rows planted as part of the 
Oil Mallee Project, new knots tying agriculture to the ancient flow of the wheatbelt. 
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M60: originally was sheoak - whitegum, sheoak-wandoo, 
small pockets of jam, tiny pockets of salmon gum on the 
river flats and going up to gravel breakaway sort of 
country dryandra that sort of stuff. And we were 
encouraged to clear the gravel country, the recharge 
country originally because there was a lot of rabbits 
underneath it and the country did grow clover. So the Ag 
Department says clear it, get rid of the rabbits. And for 
the last 20 years we’ve been putting it back. 
 
 
Throughout most of the twentieth century land clearing was the main reason for 
increased farm production in Western Australia. Land clearing was facilitated by 
technological developments, particularly the development in fertilisers and crops 
which enabled country that was previously unsuitable for cropping to become 
productive.  
Document:  Agriculture in Western Australia. 150 Years of Development and 
Achievement 1829-1979 (Burvill, 1979, p116) 
Super, sub clover, lupins, trace elements and returns from wool and wheat 
were keys to the great wave of new land development 1947-68, which 
converted millions of hectares in a rural sense from poverty to plenty. 
 
Subterranean clover and lupins helped maintain nitrogen levels and trace element 
fertilisers allowed pastures and crops to be grown in soils that were otherwise 
infertile for non-native plant species. Mechanisation of agriculture also allowed large 
areas of relatively low productivity soils to be farmed efficiently and profitably. 
Expansion of farm size, increased mechanisation and reliance on chemical fertilisers, 
herbicides and pesticides have continued to be the means by which Western 
Australian farmers overcome economic and ecological constraints and maintain the 
viability of their enterprises. 
 
  209The Chemical Generation 
Since the 1970s the rate of land clearing for agriculture has reduced. Production from 
farms is now usually increased by expansion through purchasing other developed 
land, contributing to depopulation of rural areas, and greater application of new 
technologies. New cropping techniques, particularly minimum tillage, and, 
increasingly, the use of geographic information systems and automation, are 
improving the accuracy and productivity of Western Australian farms.  
 
Throughout the 1990s cropping in Western Australia was transformed by the 
widespread adoption of minimum tillage farming techniques. These methods reduce 
ploughing and harrowing of the soil, conserving moisture and reducing erosion, but 
depend on much higher usage of synthetic chemicals than older techniques. 
Promoted as ‘conservation farming’, minimum tillage has generally resulted in 
improved productivity as well as soil condition. The heavy use of chemicals and the 
consequently increasing role of chemical company agronomists in family farming 
decisions are among the draw backs of minimum tillage. Collective ambivalence 
towards minimum tillage remains, despite widespread adoption and recognition of its 
role in reducing land degradation (Conacher and Conacher, 1995; Lockie, 2001a).  
Transcript: Yuna 1 
M20a:  See farming to me is fighting weeds, that’s what 
we do, we’re weed fighters… we definitely are the 
chemical generation no doubt about that, coz we are 
totally reliant on them… but chemicals allow us to 
minimum till. Chemicals allow us… 
 
W20a: I understand you need chemicals. 
 
M20c: They allow you to conserve moisture in the long-
term which is a rare thing. 
 
M20a:  See you get a lot of people saying “you’re using 
chemicals it’s really bad, I hate chemicals”… but the 
thing is if we’re using chemicals, alright we can do it 
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ocean. We’re actually better for the environment by using 
them. 
 
M20c: In the long-term I think we are, yeah. 
 
W20b: But if you spoke to someone who was right into 
biodiversity and they would totally disagree with the 
lot. They reckon there would be other methods, like in 
the long-term, that could solve those problems. 
 
W20a: But they’re more expensive. 
 
 
The increased usage of chemical herbicides and the complexity of managing 
herbicide resistance have increased relationships between chemical manufacturing 
companies, their representatives and agronomists, and farmers. The dependence on 
chemical companies, the cost of the herbicides and the influence of chemical 
company agronomists on farm decisions is resisted by some farmers, despite the 
benefits of minimum tillage techniques in improved productivity. Describing her 
ideal, one farmer wanted more control over the marketing of produce, and for 
chemical companies to have less control over her family farming decisions. 
Transcript: Yuna 2 
W20a: And chemical companies not running your lives as 
well. Well not running your lives, running your… they 
seem to run the show as far as bringing out new things 
that you have to use because… it’s a vicious circle. 
 
S: So what would be an alternative to that? 
 
W20a:  We buy them. 
 
M20a: I don’t think that organic would really be the way 
to go out here. 
 
W20a: I don’t either. 
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chemicals, they find it difficult to enrol farmers who are strongly connected to 
existing agro-food networks and the vicious circle of chemical dependence and 
market powerlessness. Chemical companies have become obligatory passage points 
for farmers who are interested in staying ahead of the innovation treadmill, 
conserving top soil and maintaining profitability. The connections between farmers 
and the industrial agro-food network are numerous and powerful. Alternative 
networks, such as the organic movement and the “biodiversity” movement, exist but 
have difficulty enrolling farmers whose interests have become so strongly obliged to 
chemical companies and the technological treadmill. 
 
Pushing the Limits 
Transcript: Yuna 2 
S: … how do you think farming will change in your generation? 
 
M50:  Well we might have remote control tractors. 
 
M20: Well yeah I guess so, it’s going that way now. The 
technology is just getting... It’s hard to see how much 
further we can go with it. I mean now there’s technology 
available where you can be accurate to within two 
centimetres or something if you want to pay for it. It’s 
bloody expensive to get that sort of technology, but for 
spraying and for fertiliser, variable rate seeding 
technology and things like that. So you’ve got more 
precise ways of knowing where to put your fertiliser and 
which patches don’t need it and which patches want more 
on ‘em and things like that. Yeah you can be accurate to 
within a couple of centimetres now, so how much more 
accurate can you possibly get. Thousands of acres, if you 
can get within two centimetres, you are not going to get 
a lot more closer than that are you? Yeah so the 
technology will... Well just in the last four or five 
years that part of it has just come in with satellite 
guidance and yield mapping and things like that, and now 
you can get not so much remote control but you can get 
steering assist. Like you can have satellite controlled 
steering assist on your tractor so you are going exactly 
in the right place and things like that so you’re 
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between rows or something like that, there’s more 
precision involved. So that’ll keep developing over the 
next few years but where it’s going to go after that, I 
really don’t know what else they can do with it.  
 
 
 
The farmers I interviewed spoke proudly of their ability to efficiently produce high 
quality food from poor soils and to maintain their profitability in competition with 
subsidised farmers in other countries. This productivity has been achieved through 
intense innovation and application of new technologies. However, many farmers 
expressed concern that increases in productivity experienced in the last decades of 
the twentieth century are reaching limits, and express concern over the market 
impacts of continuation on the industrial treadmill of technological innovation. The 
awareness of the accumulation of profit by chemical and machinery companies at the 
expense of farmers, and the lack of control they have over these processes, also 
contributes to scepticism about the potential for further innovation to continue to 
improve or maintain their own profitability over the longer term. 
Transcript: Popanyinning 
W30: West Australian farmers are probably the most 
efficient farmers in the world. To combat the declining 
terms of trade you have to become more efficient and I’m 
not sure how much more efficient that they can get. I 
think that’s because they’re so far ahead already. 
 
M30: We are pushing the production limits here. Huge 
global companies which make fertilisers and chemicals and 
can charge what they like and essentially we are price 
takers. 
 
 
 
  213Onwards and Inwards? 
The development and release of Genetically Modified Organisms (GMOs) is one of 
the most controversial issues in agriculture. In discussing current challenges and 
possible futures for agriculture in Western Australia the issue raised ambivalent 
responses. Not all farmers discussed GMOs and those who did were divided about 
the possibilities for these technologies in Western Australia.  
 
One farmer strongly supported GMOs as a means of reducing the work of chemical 
spraying in the ongoing battle with weeds. While looking for opportunities for 
integrated farming, and participating in the Oil Mallee Project, he was also strong in 
his defence of the use of chemical herbicides and their benefits for soil conservation. 
For this farmer, GMOs are the next step along the technological treadmill of 
agriculture, increasing efficiency and decreasing their impacts on the environment 
compared with older technologies. Although recognising the reality of problems 
relating to community acceptance, both in the market place and by other farmers, 
GMOs would be part of his ideal future agriculture. 
 
 
 
Transcript: Yuna 1 
S: If you could have your ideal future, what do you think the future of agriculture 
should be? 
 
M20a: …the other thing is I’d like more chemicals, some 
newer ones. 
 
M20c:  Cheaper ones. 
 
M20a: And I would like GMOs, they’d solve so many 
problems. 
 
M20b:  Community acceptance is… 
 
M20a: And most farmers, 90% of farmers would say they 
wouldn’t want GMOs by the way. I don’t know about that 
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30 
and the chickens have been pumped with antibiotics, 
that’s wrong. That’s directly something that you are 
going to eat. Now a wheat crop, say a lupin crop you’ve 
got to spray it five times. If you had a roundup ready 
lupin crop you could spray it once. Still with the one 
herbicide compared to five herbicides. But you say “GMO” 
and people go “no, you can’t be messing with nature.” 
 
 
Some farmers expressed concern at the risks associated with GMO technologies. 
These risks were thought to lie in potential health impacts and in the inevitable 
flouting of regulations that they thought would occur once the technology was 
available and released into the market place. By far the greatest concern about risk 
was associated with risks to markets and to the so-called ‘clean and green’ image of 
Western Australia. 
 
When marketing agricultural products for export from Western Australia, the image 
of ‘clean and green’ is often promoted. The claim comes from the disease free status 
of most livestock, with no major outbreaks of diseases such as BSE or foot and 
mouth, and through perception of the Australian environment as free from toxic and 
nuclear pollution. The general incidence of disease in crops and livestock and the 
background levels of pollution may be lower in Western Australia than in some other 
agricultural production areas. However, the majority of industrial agricultural 
production is highly dependent on the application of chemicals and is implicated 
directly in environmental degradation, calling into question the validity of the image 
and the rationality of consumer demand. 
 
                                                 
30 Fast food franchise 
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other farmers who reject chemicals when they allow conservation of top soil, and 
GMOs when they could allow the reduced application of chemicals. Others are more 
pragmatic in their recognition of the importance of consumers in the agro-food 
networks, and the market value of the “clean and green” image. As technologically 
optimistic farmers they might trust the safety of the technology and recognise its 
potential benefits. As producers for international markets they recognise that the 
relationship between consumer and production technology is as important as the 
relationships between farmer, production technology, soil, chemicals and weeds. 
Transcript: Popanyinning 
W30: I think it’s a mistake to go into GMOs because the 
customers don’t actually understand it. Being over in 
England last year I couldn’t believe how much concern 
there is about food health and safety. Even in the crappy 
areas of London they’re having organic farm days and 
things like that. That amazed me, in the worst areas that 
there’d actually be a market there for whole organic 
farmed food days. 
 
M30: Adopting genetically modified crops has got to be 
something that’s market driven because of the 
misconceptions of the general public about the risks in 
terms of the environment. 
 
These farmers are concerned about the perception of GM technologies in the market 
place, rather than any risks they see inherent in the technology. To them the 
consumer is an important actor in agro-food networks, and the long connections 
between the choice of taking the next step on the technological treadmill and the 
security of existing or new markets is apparent in their opinions regarding GMOs.  
 
On the Margins 
One of the successes of industrial agriculture has been to enable the productive use 
of land of marginal fertility. Some of the areas now farmed by participants in my 
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inputs, particularly trace element fertilisers, and the legume lupin were available to 
enable productive use of sandy soils.  
Transcript: Yuna 1 
M20b: One of the reasons why this joint is only three 
generations of people on it is because the soil types are 
relatively poor compared to other areas. The shift out 
here in yellow dust was just too hard but with technology 
we… 
 
M20c: Which is why a quarter of our farms, satellite 
photograph in 1968 it was still bush. 
 
M20b:  The soil type was all wrong. 
 
 
The enrolment of marginal lands in the industrial agro-food network has always been 
tenuous. Farms on the edge of reliable rainfall zones are more susceptible to adverse 
seasons. Within farms, low productivity areas of soil are the places where farmers are 
most likely to revegetate. One of the strengths of the Oil Mallee Project, according to 
a participant, is the fact that mallees “grow on pretty crappy ground”. The tenuous 
enrolment of some soil types in industrial agriculture networks provides an 
opportunity for the Oil Mallee Project to interesse farmers who are looking for 
alternatives to pouring inputs on to this land with minimal return. Improved 
technology in mapping yields within paddocks helps farmers to identify poorly 
performing areas of paddocks and to look for specific alternatives for those patches. 
Transcript: Yuna 1 
M20b: We’ve got the Wandana nature reserve bordering my 
farm, 7000 ha of bush. So in 24 km of our farm is 
surrounded by this, so as far as recharge problems go we 
haven’t got any. So our main drama is the sandy areas of 
our paddock perhaps the hills and stuff which are really 
low productive. You can see big patches of our paddock 
that will never grow a decent crop so what do you do with 
those areas? So I’m looking at oil mallees. We may plant 
these particular areas in our paddocks down to oil 
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greater than say half a tonne of…  
 
S:  And you use soil mapping? What’s the...? 
 
M20a:  Yield mapping. 
 
M20b: Yeah we’ve been doing that for four years. It’s 
consistent, same patches, same paddocks every year, 
regardless of what the crop is. Always goes really badly. 
Just trying to figure out what to do with these. Whether 
I plant a pasture in ‘em, don’t think we’ll ever have a 
perennial pasture unless it’s a tree… but I think oil 
mallees could be the solution if they look like they are 
going to turn a dollar or two.  
 
 
 
The full-scale commercial development of an oil mallee industry will require mallees 
to be grown on much larger and more productive land. Within the Oil Mallee Project 
there has been some effort made to try to convince farmers not to plant mallees in 
their worst performing country but to maximise the performance of the trees by 
planting in better soil and microclimates. In the longer term, if commercial returns 
are realised, this may be a rational decision for farmers, but in the shorter term the 
enrolment of farmers in the Project is more likely to be in terms of conservation 
concerns on more marginal country. 
 
 
Transcript: Oil Mallee Company 
And it’s not just getting ‘em there in the farm it’s 
getting ‘em in a position where they are commercially 
viable anyway. Some have grown a bit too close to the 
marginal salt and you wouldn’t consider them a commercial 
proposition, they are just a landcare tree. 
 
… because of my interests in Landcare I’ve kind of got a 
semi-bureaucratic interest and I’ve got a bit of skill 
for writing applications for grants and things like that. 
So over the six years I’ve kind of worked very busily in 
that area and I’ve managed to set up enough funding 
streams to subsidise the seedlings, so that’s taken a bit 
of the pain out of people’s choice to have ‘em. They’ve 
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cost, even that cost is enough to discourage people plus 
the displacement cost. Because where we want the trees is 
on viable cropping land and they say oh look you want to 
take a $100 ha off me by putting these trees in on the 
hope of making $100 ha five years down the track, some 
people don’t like that.  
 
 
 
On the Treadmill 
The cost-price squeeze is the main challenge facing farmers and agriculture in 
Western Australia. Declines in the real prices for commodities drives a cycle of over-
production as farmers try to increase production to maintain profit margins, thereby 
exacerbating the food glut which keeps prices low.  
Transcript: University of Western Australia 
What are the greatest challenges facing Western Australian agriculture? 
 
… I think farmers challenges revolve around the 
challenge, the difficulty of remaining viable in an 
internationally open, economic system in which large 
parts of the market are corrupt by government 
intervention, which disadvantages farmers who are not 
directly supported by government. Which is, obviously, 
one country is Australia. And overlayed on that is this 
long-term process of technological improvement which 
drives down prices because if you get more efficient at 
producing it, producing food particularly, but our 
capacity to consume food doesn’t rise as quickly as our 
capacity to produce food so inevitably with this chronic 
process of growing glut, which can only be solved by a 
fall in prices. And so every farmer has to try and run 
ahead of this game and thereby exacerbate the problem by 
continuing to become more and more efficient themselves 
so that they can stay in business. That’s really the core 
issue that faces all farmers all over the world. Even in 
countries where they do receive subsidies they still are 
grappling with that wall, it’s just that the wall’s in a 
different place.  
 
 
Farmers who participated in my research all spoke extensively about the cost-price 
squeeze and its impact on their farms, families and communities. Agricultural 
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farmers as contributing to the low prices driving the cost-price squeeze. None of the 
farmers expressed particular hope in the future of agriculture free from subsidies, or 
called for similar subsidies to be applied in Australia. In discussions about subsidies, 
one farmer who had recently returned from the United States recounted discussions 
with US farmers, with their “rich chocolattie brown soil”, who didn’t fare any better 
even with subsidies. 
 
The cost price squeeze and associated food glut provide an incentive for farmers to 
diversify their incomes and for the development of new industries with are not part 
of existing agro-food networks. One protagonist of the Oil Mallee Project linked the 
implications of improved market and production information to food gluts and the 
need to develop more unique products from agriculture in Western Australia. 
Transcript: Oil Mallee Association 
I guess the other problem with being locked into the food 
cycle, the world food cycle, is that competition is 
increasing through technology at an ever-increasing rate 
as well, and that, in my opinion, is one of the reasons 
why we’ve got to look at alternatives that other people 
can’t do as well as what we can. Whether it be through 
subsidies or not…  
 
I think that one of the challenges is to start producing 
things that are unique, more uniquely suitable to 
conditions. CALM and the Farm Forest Program and the 
Search Program
31 and things like that are absolutely 
essential and we could probably put a lot more emphasis 
on those alternatives. 
 
 
                                                
 
 
31 The Search Program within CALM aims to systematically assess indigenous flora for potential 
commercial development for crops in low rainfall agricultural areas, following the model of oil 
mallees. 
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Transcript: Yuna 1 
M20a:  A pure opportunity is integrated farming. When we 
say we’re weed fighters and we are working backwards, the 
weeds are stepping up. And also you’re getting salinity 
coming up as well and especially all your summer rainfall 
that’s adding to your salinity straight away because 
you’re not using that. So you have a perennial there that 
once it’s big enough the weeds aren’t going to worry 
about, you don’t have to pay CSBP
32 huge amounts of 
money. So yeah, how to use the country and making a 
really good profit out of it but to get to that stage, I 
just... make us go from pure farming in one direction and 
do that is huge leap hey, I don’t think we’ll see it in 
my generation. 
 
“Integrated farming”, with increased use of perennial species like oil mallees, is an 
alternative to the technology treadmill, high input, cost-squeeze of modern industrial 
agro-food networks. However, the transition from one to the other is a huge change 
and, according to most of my participants, not likely to occur in the current 
generation of farmers. The Oil Mallee Project is therefore a prophet of future 
farming, beyond the agro-food treadmill, degrading land and declining rural 
communities. The Project is important in demonstrating the possibility of alternative 
relationships between farmers, land, plants, agriculture and industry.  
 
The possibilities for the Oil Mallee Project and integrated farming in the future are 
important in farmers’ decisions to plant mallees, although current concerns also 
feature prominently. Many farmers consider conservation activities a vital part of 
their work and have been planting trees for over a decade. Tree planting is seen as 
necessary in slowing the spread of dryland salinity and in reducing soil erosion. 
Some farmers are also interested in protecting remnant bushland by fencing and 
                                                 
32 Local fertiliser manufacturing company. 
  221restoring degraded areas by replanting trees. Some farmers also appreciate the 
aesthetic impact of trees which provide green relief during the hot, dry summers. 
 
Tree planting on farms was promoted throughout the 1990s, designated the “Decade 
of Landcare” by the Australian Federal Government in 1989. Both as government 
program and wider social movement the meaning of Landcare is contested (Lockie 
and Vanclay, 1997). Landcare involves groups of rural landholders working together 
to learn about and improve their responses to land degradation in their local area. 
Land management options promoted through Landcare include minimum tillage 
farming, tree planting, contour banks and fencing remnant vegetation. The successes 
of Landcare have been in raising awareness of land degradation and measures to 
prevent it, and in building social networks of farmers to respond to common 
environmental problems. While farmers who are involved in Landcare groups are 
more likely to plant trees, the overall ecological impacts of Landcare have been 
limited (Lockie, 2001b).  
 
Corresponding to the aims of the Landcare movement, tree planters were 
characterised as good farmers by my participants. Tree planting signifies long-term 
planning as well as conservation. Tree planting, particularly involvement in mallees 
can be seen as an extension of innovation in farming. Farmers who participated in 
my research had all planted mallees and many were also strongly interested in 
technological innovations such as yield mapping, no-till farming and the possibilities 
of GMOs. None of my participating farmers could be classified as “alternative”, 
since their main farming enterprises were firmly enrolled in industrial agro-food 
networks. Tree planting and oil mallee planting are seen as compatible with, rather 
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agriculture in Western Australia. 
 
Farmers currently do not plant mallees for economic returns, although commercial 
factors are important in their decision to plant mallees rather than other trees. Mallee 
have been subsidised by Natural Heritage Trust funding. The low cost of seedlings 
compared with other trees has been significant in the choice of mallees and in the 
number of mallee planted.  
Transcript: Yuna 1 
M20a: And for me they were just a really cheap tree, 
because the trees we planted before on all our salt 
country were, we got a contractor planting them and they 
were $1.60 whereas the oil mallees were coming out 33 
cents and we needed to go big quick because it was coming 
up then. 10 000 trees at a time then the next year. This 
is just oil mallees, we were doing another three or four 
otherwise. So, we’ve been planting 10 000 then 4 000 
others. Coz it’s actually too salty in these hollows to 
plant the oil mallees, so we plant melaleucas then 
outside casuarinas, then river gums and outside that in 
one spot oil mallees and then basically on all the fence 
lines and on any little bare bit of dirt around we just 
plant oil mallees everywhere. So that’s the way we’ve 
looked at it. And in the future, and I mean that’s a bit 
of a start but.. in the future I don’t know. It’s a 
worsening problem. We are definitely not going to stop it 
but I’m doing the right thing.  
 
Tree planting is the right thing to do in the face of a worsening problem. This Yuna 
farmer plants mallees as part of a wider tree planting program, choosing different 
species for different situations and for different roles. While mallees are not 
appropriate in all situations, they are generally considered to be a good, versatile, 
hardy tree in comparison with other species. The low cost of seedlings is an 
important factor in choosing mallees as more trees can be planted within a fixed tree 
planting budget. 
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Not all farmers are interested in planting trees. Some people do not have the 
resources to spend on tree planting. Others are not interested in conservation, 
particularly beyond the work of industrial agriculture in the paddock. Much effort 
was expended in clearing the wheatbelt during the twentieth century and, while some 
farmers are working to revegetate to reverse or slow some of the damage caused, 
others are not interested in putting trees back into open paddocks. 
Transcript: Oil Mallee Company 
The old adage that it, those sort of people, if we are 
going to plant a tree we may as well plant a mallee 
because there’s some sort of a chance of an economic 
return in the future whereas the ones that haven’t been 
involved don’t see that as a change, aren’t interested in 
planting trees, and won’t do it even if they’re free 
trees. I mean they are the same sort of people that would 
rather see the land, they wouldn’t rather see it go salt, 
but they are prepared to let things go by and if they 
can’t farm in that area well if they are still viable 
then they’ll up stakes and farm somewhere else where 
salinity isn’t a problem. And Agwest
33 I’m sure have said 
that many times. It’s still the cheapest way of treating 
salt is to shift. 
 
The participants in my research recognised that only a minority of farmers are 
interested in planting mallees. These farmers are “conservation minded” and are 
characterised as the enlightened minority. 
Transcript: Oil Mallee Company 
Every farmer’s different and every farmer’s farm’s 
structured differently and some are a bit more 
comfortably financed than others and some have got more 
degradation, some are low in the landscape. And we tend 
to be dealing with the farmers who are the inclined 
conservationists, so it’s that kind of 10% we’re dealing 
with, they’re prepared to give it a go because they’ve 
given everything else a go. We haven’t cracked the real 
hard core farmer, the other 90%. That’s the real 
challenge for the industry and we’ll only crack that if 
we get to commercial, the cheques in the mail stuff. So 
                                                 
33 Department of Agriculture 
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IWP will get us over that hurdle and create the momentum. 
Confidence of farmers, confidence of the community, and 
also confidence for investors to come into the industry 
in a managed system.  
 
 
Tree planting for land conservation is not an economically rational decision. Tree 
planting through Landcare and other conservation programs on farms show farmers’ 
decisions are not entirely directed by economic rationality. However, if trees are to 
be planted on the scale indicated necessary by the new hydrology in chapter 4, then 
trees will need to be planted on productive land. The direct economic benefits of 
salinity remediation remain relatively small, increasing the imperative for 
commercial return from mallees if they are to be widely planted across wheatbelt 
paddocks. 
Transcript: University of Western Australia  
And then their indirect benefits from salinity. For 
something like oil mallee, the economics of salinity 
prevention vary quite a bit but as a generalisation they 
are often quite small. The net benefits of the salinity 
part of it, they are obviously there, otherwise why are 
we bothering. But from the farmers’ benefits, compared to 
the net benefits, or the scale of benefits and costs that 
they are bearing in terms of direct establishment costs 
and harvest, the salinity components actually quite 
small. It might be 2% in some cases, it might be 10% it 
might be 20% but it’s not 80%. It’s certainly less than a 
quarter in the great majority of cases. What I mean by 
that is that the benefits from salinity prevention are 
less than a quarter of the costs of oil mallee 
establishment, plus the opportunity costs of what they 
displace. So you wouldn’t do it just for salinity 
prevention. It makes a bit of a difference but primarily 
they’ve got to be economically viable in their own right. 
And if they’re not I think they’ve got Buckley’s chance
34 
of getting them up.  
                                                 
34 Australian colloquialism, Buckley’s chance means no chance. Buckley was a convict who escaped, 
only to be run over by a horse and cart. 
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Mallee Alleys 
The vision of an oil mallee industry based on alley farming systems most clearly 
demonstrates the challenge that the Oil Mallee Project represents to the dominant 
agro-food networks. Industrial agriculture in the wheatbelt involves large, open, 
square shaped paddocks that most easily enable mono-cropping using very large 
scale heavy machinery. Increased mechanisation and automation of agricultural 
equipment has increased the speed and efficiency of operations in the paddock, at the 
expense of manoeuvrability. Uniform paddocks are the material consequence of the 
relationship between farmer, land and machine.  
 
Alley farming is promoted as the means by which oil mallees can be integrated with 
existing agricultural operations. Rather than directly resisting industrial agriculture 
and aiming to replace it, mallees are envisioned growing in rows with industrial 
cropping and grazing continuing in between. What is not acknowledged or 
recognised so readily is that alley farming, in reconfiguring material relationships 
between farmers, machinery and land at the same time fundamentally changes the 
agro-food network that continues between the trees. Industrial agriculture with alley 
farming is not the same as without it. 
 
Transcript: Yuna 2 
S:  So what would you want from the oil mallees to go into say a bigger scale like an 
alley farming system?  Would you ever do that? 
 
M50: Not… I don’t know. Unless the price falls right out 
of wheat production and lupin production and that I can’t 
see how you’d just change over and just do that. 
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have two rows of mallees and leave 30m in between or 
whatever, the width of your boom spray. So you have two 
passes with your seeder bar, through there once with your 
airseeder and then another couple of rows of trees. I 
heard there’s a guy out Mullewa somewhere’s done a heap 
of country like that this year, I think he did 1000 acres 
or something. He was going to plant trees in rows and 
leave that gap between there. Which, I dunno, supposedly 
you’d be stopping your wind erosion or whatever and your 
crop would be out of the elements.  
 
M50: It’s supposed to boost your production and 
everything because you are cutting down on evaporation 
and if you do that, but the biggest worry is if 
somebody’d come up with something that’d get rid of the 
rabbits out of the country well, we might consider doing 
that. But everywhere where you grow a strip of trees you 
know damn well that you are going to get a few rabbit 
warrens before long and that’s going to be the biggest 
bloody worry, you’ve got to be right on to them.  
 
Alley farming can be compatible with the cropping and grazing using industrial 
techniques. The strength of the relationship between the oil mallee network and the 
agricultural network is displayed in the spacing of mallee rows according to farm 
machinery. Farming around trees is impossible if they are so close together as to 
exclude the possibility for machinery to move in between the rows. The physical 
layout of trees according to machinery widths and manoeuvrability stabilises the 
relationship between the oil mallee network and the agro-food network and changes 
the identity of both of them. 
 
The enrolment of industrial farmers into the oil mallee network and the enrolment of 
mallee alleys into industrial paddocks still requires a lot of work. The industrial 
network resists alley farming and the oil mallees must still develop their economic 
potential in order for even innovative farmers to make the changes required in their 
paddocks and production systems. The boundary between crop and bush is 
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animals. The material relationships between wildlife, trees and crops are of 
significance to industrial farmers in their assessments of alley farming systems. 
Transcript: Yuna 1 
M20c: But to you alley farming would create more of 
wildlife problems. 
 
M20b: That’s exactly right. 20% of our farm is legitimate 
bush. 
 
M20c: I know how that feels because before the farm split 
up and Uncle’s got all of those problems now. Three 
nature reserves bordering the farm and even now I’ve just 
got got… we can go out shooting one night and cull 20 
roos in like less than two hours very casually and before 
that it was just ridiculous how many roos you’d see and 
emus, and there’s even goats. 
 
M20b:  Yeah we’ve got big deal with emus running through 
our lupin crop… and wheat. 
 
M20c: And now they’ve got wild pigs in those reserves. 
 
M20b: And we’ve got dingoes too now coming out. 
 
M20c: Dingoes? 
 
S: And that wrecks your crop. That’s the problem with wildlife? 
 
M20a: Oh yeah with emus and roos they just eat wheat, 
emus eat lupins too, umm ummm… 
 
M20b: And the roos just roll around in the wheat and 
flatten it. 
 
M20c: And they have a big skull and snort your grain up 
before, like the day after you’ve sown it and they have 
your lupins and knock ‘em all around and eat ‘em. 
 
M20a: Rabbits as well. See it all basically comes down to 
economics… See we’re all doing it, we’re all running 
around with big gear trying to get out of big acres, 
trying to do it as efficiently as we can. The alley 
farming to me is beautiful, I’d love to do it, I’d love 
to hire another five blokes, have smaller machinery, have 
the trees there. But coz farming is not profitable, well 
it is profitable but the profit gap over the years, 
everyone’s been saying it’s been getting narrower and 
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because we’ve had a couple of rough years. Yeah some of 
these things, they don’t seem to be as attractive. 
 
 
 
Oil Mallees 
The mallees themselves were considered by many participants to be a strength of the 
Project. They are the central actors in the Oil Mallee Project, and their performance 
within industrial farms in the wheatbelt, as well as the low cost of seedlings and 
strong grower support, has been vital in the enrolment of farmers in the network.  
 
While sheep eat other ‘farm trees’, including other eucalypts, the high oil content of 
mallee leaves makes them unpalatable to sheep after one year of growth. The species 
selected for high cineole content by Allan Barton and Ian Brooker are most 
compatible with sheep farming due to the bad taste cineole leaves in the mouths of 
hungry sheep. Other trees planted on sheep farms must be fenced or planted where 
sheep cannot graze to avoid decimation. In contrast, sheep are excluded from 
paddocks containing mallees for only the first year after planting, after which time 
sheep and mallees can co-exist. The relative ease of managing mallees with sheep, 
arising from the selection of species for eucalyptus oil production, is highly attractive 
to sheep farmers who are interested in planting trees.  
 
Eucalyptus oil is also unpalatable to parrots, locusts and other animals in the 
agricultural landscape of the wheatbelt. Once the mallees are old enough to develop 
high leaf oil content their survival rates are significantly better than other trees. Early 
after planting they are not as indestructible, one farmer having lost almost all his first 
planting of mallees to hungry rabbits. Rabbit baiting was identified as important in 
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before the root system is developed and before the leaf oil content is high, proved 
difficult for some farmers and they had lower survival rates for the seedlings than 
they had hoped. 
 
Mallees have evolved and adapted for Western Australian soil and weather 
conditions. They therefore perform better than introduced tree species in low rainfall 
and low soil fertility. One farmer described the gradual death of his neighbour’s 
pines each summer when a few less survived the hottest and driest summer days. 
Mallees on the other hand, perform well in adverse conditions, once they have 
survived their first year after planting.  
 
The mechanism that allows mallees to be ideal tree crops for continued coppicing 
also enables them to recover well from other disturbances. While they are fairly 
hardy in resisting chemical sprays and are repellent to animals, once established they 
resprout from their below-ground lignotuber if they are inadvertently burnt, eaten or 
poisoned. 
 
Farmers also expressed some limitations with mallees. Many of them saw their early 
involvement in planting mallees as experimental. In planting several thousand 
mallees they were able to assess their performance and refine planting and 
management techniques. This would then place them in a good position when they 
decided to plant more mallees, either as a continuation of their current tree planting 
plans or as a commercial venture at a time when harvesting mallees for an economic 
return becomes possible. 
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Some farmers who were more strongly interested in conserving and restoring bush 
on their properties, rather than reducing the degradation of paddocks, preferred to 
plant species that were more specifically local and would make a greater contribution 
to biodiversity conservation. Some other species can be more suited to different roles 
in the farm system. River red gums, Eucalyptus camaldulensis, were said to use more 
water than mallees, wattles, Acacias, grow faster, and Casuarinas and Melaleucas 
are more salt tolerant. 
 
The relationship between mallees and the Oil Mallee Association was seen generally 
positive for farmers but also imposed some restrictions. Some planting 
recommendations with future harvesting in mind did not suit farmers’ general tree 
planting objectives in terms of density and positioning. The Oil Mallee Association 
was an obligatory passage point for oil mallee seedlings, and distribution of seedlings 
from centralised nurseries was seen as a disadvantage by some farmers. 
 
Although tree planting is an activity undertaken by good, innovative farmers it 
remains external to core agronomic decision making. While farmers are hopeful 
about the possibilities of integrated farming based on returns from perennial species 
like mallees in the future, this possibility is seen as being so far in the future that tree 
planting, including mallees, is still done in addition to, rather than integrated with, 
agronomic work. 
 
Blue gums 
Economic viability is not enough to ensure the implementation of an integrated alley 
farming model. If mallees become profitable and are able to compete with existing 
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mallees in industrial networks of production could lead to mallee replacing large 
areas of agriculture in a plantation style production system. This has been the 
outcome of the development of profitable Tasmanian blue gum plantations in the 
higher rainfall areas of the South-West of Western Australia.  
 
Transcript: Department of Agriculture 
If I think if there was clear commercial gain then it 
would be a clear opportunity. I think if that was the 
case that would cause restructuring… I think you’d have 
commercial investors taking up land. If it was a very 
profitable option it would displace agriculture. 
 
Similar to blue gums? 
 
Yeah, my model would be it would be just like blue gums. 
And I think alleys are a most likely where the benefit 
costs are similar. And least likely where the benefits 
are much higher than the costs. 
 
So do you think that would be a positive thing? 
 
It could be. From an individual farmer’s decision-making 
it would reflect good superannuation, a way to get out. 
Because there are a large number of farmers have looked 
for that opportunity, as they did with blue gums. There’s 
all the social issues that follow that, some bad, some 
good. Tree farms provide potentially local businesses and 
this is a business that’s going to require a reasonable 
amount of labour, because it’s a regular harvesting 
operation and there’s a chance for milling and processing 
locally. So that’s the upside. The downside is the rural 
community issues about loss of neighbours, the fact that 
you’ve got people living in the environment that you 
don’t know, and security and all those sorts of things 
that followed on like around Mt Barker and Rocky gully.  
 
 
 
In the early development of the blue gum industry the vision was for integrated 
agroforestry systems. Farming, mainly dairy and sheep production, was to continue 
with blue gums integrated into the farming system, providing stock shelter, 
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external investment from plantation timber companies. While some farmers have 
integrated blue gums into their farming systems, most chose the economically 
attractive option of transforming all of their land into plantation forests, through 
contracts with Australian and international plantation investment companies. 
Compared with grazing or other agricultural land uses, the labour requirements for 
timber and pulp plantations are much lower, and with harvest at least ten years after 
planting the annual seasons of economic activity stretched out to decades. The result 
has been exacerbated depopulation in areas where blue gums are most productive 
and profitable compared with agricultural land uses. This in turn has led to 
significant local backlash as local economies and communities are transformed. 
There has also been backlash from environmental groups concerned with the 
ecological consequences of mono-cultural plantation forestry. 
 
Transcript: Oil Mallee Company 
I am a bit concerned about being aligned to the blue gum 
kind of industry, the way that’s developed… I’ve always 
seen our tree crop as an integrated tree into farming 
systems not an all, kind of, tree crop.  
 
From a communities’ perspective there’s a lot of issues 
about foreign investment, a lot of demographic issues 
about family farms pulling up stumps and saying bugger it 
I’m off. You know Rocky Gully used to run two full coach 
loads of school bus kids, now it runs a little coaster. 
It’s those type of issues and that’s, the overseas 
investors are very sensitive about that and they’ve 
actually mentioned to us when they talk to us. How do we 
integrate into the social fabric because they don’t want 
to be blighted with having turfed off x amount of farmers 
which, they’re an easy target. Now those farmers if they 
didn’t have blue gums would probably have to leave 
anyway. There’s probably more farmers left the industry 
before blue gums than blue gums have ever turned off. So 
it just becomes a symbol of big business getting involved 
in agriculture. 
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Early support for the industry and impetus for its development came from within 
CALM’s farm forestry group. The Oil Mallee Project was the next farm tree crop, for 
lower rainfall areas, to be developed by this group. Key people who were heavily 
involved with the early development of the blue gum industry have become 
important actors and protagonists for the Oil Mallee Project. The focus on farmer 
involvement in the oil mallee industry development, and the greater difficulty in 
establishing economic viability are factors which may prevent a mono-cultural 
plantation outcome for oil mallees, although it is not obvious that an integrated 
farming system will prevail over a mono-cultural system as industrial actors become 
enrolled and investment opportunities more attractive. 
 
Contracts 
The overwhelming response to my question “What would make farmers plant more 
oil mallees?” was improvement in the commercial viability of planting, through 
commercial development of the industry. There were two different types of 
relationship envisaged for delivering commercial benefits to farmers and enrolling 
them in large scale planting. One was for a competitive return on the harvested 
products to encourage farmer investment in mallee planting. The other was to 
develop contracts and incentives for large corporate investment in mallee plantings 
on farmers’ land.  
 
The farmer investment model is based on the enrolment of farmers in the oil mallee 
network by direct interest in return from their products. In this case the oil mallee 
industry interesses farmers through meeting their interest in maintaining profitability. 
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mallee network with no direct interest in land, trees and farmers. 
 
The corporate investment model involves more direct interessement of chemical and 
fossil fuel industry actors into network of trees, farmers and land. Farmers are 
enrolled in the Oil Mallee Project through a return paid from the investor under 
contract to plant and maintain the mallees, and the interests of the farmer for low cost 
tree planting are also met. The interests of the outside investors are met more directly 
through ownership of carbon credits associated with the plantings and through 
security in supply for processing plants. 
 
Transcript: Yuna 1 
M20b: Contracts could be a good way to go, the way the 
futures happening with work and that type of thing… So 
you could lock in a guaranteed amount that was going to 
cover your costs of putting the trees in perhaps and even 
getting a little bit of money out of that area you put 
into the trees to compensate you for what you are going 
to loose from what you do normally. 
 
S: So how would you feel if that was someone yunno like Woodside petroleum? 
 
M20b: I wouldn’t care less. I’d go yay. 
 
M20c: I wouldn’t care either. If they’re trying to put 
their money towards greening up what they are doing, 
they’re petroleum people yunno, they are pulling it out 
of the ground and that’s causing. 
 
M20a: That’s what carbon credits are…  
 
M20c: They’re pulling the diesel out of the ground, we’re 
burning it to put crops in and between us if we can 
jointly counteract that pollution we’re causing that’s 
fair to me. 
 
S: But even if, aside from the carbon credits issue, if some corporation came ahead 
and went right that’s a good industry with a lot in it for Western Australia…  
 
  235M20a: If it was someone like Shell you’d say OK well that 
should be dinkum coz they’re a big company, the only 
problem is, all the blue gum industry down south, that’s 
totally owned by Japanese isn’t it so what’s the price of 
the blue gum going to be? It’s going to be what the 
Japanese say it’s going to be, so there’s the down side 
of it. You need a bigger economic brain than me to solve 
that one. 
 
M20b:  If you could get guaranteed profit in the short-
term, that’s not necessarily in the long-term, to get it 
all established. 
 
M20a: Alright, so long as you’re not contracted in 
forever and a day like if Woodside are going to build a 
power plant in Mullewa and you gotta sign ‘em up forever 
and a day then that’s a different story because you’d 
need ownership. 
 
M20b: I agree I would be nice to have long-term ownership 
still. 
 
M20a: And that’s why the Oil Mallee Association is always 
separate from anything else. And when they decided to 
make it into a company, at their AGM that was their 
biggest issue, that the growers remain in control of 
their trees and every grower thinks that’s fundamental 
coz there’s people out there with a lot of trees and they 
really do, because you need to be in control. You don’t 
want to sell off your land. If you’ve planted trees fair 
enough but you don’t want to end up selling off your 
land, which is fundamental. 
 
 
Large corporations investing in mallee plantings will signify the intersection of 
agronomic and tree planting decisions on farms. This challenges existing agronomic 
networks, including the relationships between bankers, financial advisers and 
farmers.  
Transcript: Oil Mallee Association 
Obviously there is going to be a sort of a conflict there 
but I don’t think generally very, very large scale 
planting will happen any other way because of cash. The 
average grower isn’t going to get it going… If it’s 
viable to plant 30% of every farm with something like… 
the dollar cost of that is huge so someone is going to 
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happen.  
 
I think that’s why it’s pretty important for people like 
bankers and farm management consultants to be up on what 
the potential is. Even if it’s not totally stand alone at 
the moment, they need to be in on the whole process so 
that when basically the first loads of material are 
harvested and it can show a return, someone like a 
Japanese power company’s come along and say “OK we want 
10 000 hectares of land to plant mallees on and get a 
lease type rate return with a harvested profit every 
other year”, or someone like that. We need someone else, 
other than the Oil Mallee Company, out there actively, 
before the Association, there needs to be the financial 
benefit of telling the growers “this is really worth 
pursuing,” when and if that happens. 
 
They need to be up to speed, they need to be involved in 
it. I mean there’s always been a, there’s a conflict 
there because those sort of people tend to be very 
conservative they know that they can tell the’re client 
that if they grow x number of hectares of wheat and if 
they do it this way with this amount of fertiliser and 
this package given a normal year they can make a positive 
cash return out of that, and if you can’t they’ll suggest 
something else. Whereas with mallees it’s very different. 
I wouldn’t expect that they would ever be going out and 
saying to their clients to grow mallees but they just 
need to be in on the system, they need to know how the 
thing is developing and they need to be up to date on it. 
And there’s lots of very bright people there and they 
could be making positive contributions rather than 
knocking it as though, it’s nice but they won’t have a 
bar of it. In fact, I’d say 100% of them won’t have a bar 
of it.  
 
 
Sustaining Rurality 
While the wheatbelt landscape is shaped by the relationships between the 
technology, markets and materials of industrial agriculture, an ever greater number of 
interests are entering rural and agricultural networks. Interests that have previously 
been external to farmers’ interests are increasingly shaping agro-food networks and 
rural communities. These interests are sometimes part of agro-food networks, for 
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food. New interests are building relationships that connect to rural communities, 
landscapes, ecosystems and people. Community networks of tree planting and bush 
restoration increasingly include people and resources from urban spaces as well as 
farmers, land, plants and water.  
 
The ability of dominant agro-food networks to meet the interests of consumers and 
citizens concerned about environmental, health and community impacts of industrial 
models of agriculture, is being challenged. As the farmers’ voices represented in this 
chapter demonstrate, farmers cannot make land management and agronomic 
decisions about implementing new technologies without considering the impacts of 
consumers, activists, the media, and more widely held community attitudes. This is a 
considerable challenge to farmers and rural communities, and to practitioners and 
researchers of sustainability. 
Transcript: Private Consultant 
(A challenge for agriculture) is that there is an increasing 
number of players and perspectives influencing decisions 
influencing decisions as to how rural land is managed. So 
fifty years ago it would have been the farmer and the 
adviser and probably the Department of Agriculture and 
more recently the consultant. But now there are 
conservationists, ecologists, community development, 
multinationals, economists, all sorts. All sorts of 
players, perspectives, principles whatever you want to 
call them. All influencing decisions… so that’s why now 
we have quality assurance systems, environmental 
management systems, all those sorts of things. Why 
there’s incentives to protect bush in a lot of areas, 
nature conservation projects, water quality management.  
 
So I think that’s another challenge, and especially 
challenging is that some of those people have very little 
relationship with the land, though they’re making 
decisions from very valid perspectives, and very relevant 
positions. And that’s something that people in the 
country have got to remember too, we’re all part of a 
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always think that they know best.  
 
But it’s how you manage that, how you manage all of those 
perspectives that’s going to be a challenge… and gender. 
We have to get much, much better at involving a broader 
cross section of the community because the community are 
far too complex for one person or one discipline.  
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Document: Sarah (2002) 
I grew up in a fibro house on a small rise across a thin strip of bitumen from 
a wheat-bin on a salt flat. One morning my bare feet came off the pedals of 
my bike and I flew down our gravel driveway, across the strip of bitumen 
and onto the salt flat, before coming to a halt in a large salt-bush, a piece of 
which had become embedded in my sole. The fear of flying and the pain of 
landing etched that moment in my memory - the cool easterly breeze that 
made the morning sun feel somehow grotty, the shadow from the 
omnipotent sheds that stored the grain, the salty dust, and the blue green 
shrub that was my ultimate demise. Most terrifying of all was the size of the 
scissors my mother produced as the cure for my injury, before carting me 40 
km in the car, over unsealed roads, to have Dr Hutchinson remove the sliver 
of wood with a more elegant blade. 
 
A kid come-a-croppa in a salt bush in the shadow of a wheat-bin. So clearly 
the images of salt, wheat and calamity merge in my earliest memories. 
Careering down the hill that autumn morning, I knew nothing of the 
metaphor my adventure would prove to be, and yet, I knew everything that 
mattered about surviving it. I knew that I should have kept my feet on the 
pedals. I knew I should not have attempted to ride down the driveway. I 
knew that once I was out of control the only thing to hope for was a soft 
landing. And I knew that even when she was waving those gigantic scissors 
my mother knew better than to chop my foot off to remove a splinter. 
 
My small town child’s mind also knew the most important things about my 
place and the events that shaped it. I knew the wheat-bin was the central 
node of the only industry my shrinking town had. I knew that wheat fed 
people overseas. I knew my Mum and Dad were under pressure to stay 
afloat in their business supporting a shrinking population of farmers. I knew 
my cousins and schoolmates had land, and that made them more confident 
than those of us who lived in town or were workers. I knew my school had 
three teachers when I was in grade two and only two teachers when I 
started grade three. I knew to pray to St Joseph for rain. I knew the salt flat 
flooded every winter, but some more than others. I knew the flood brought 
out the tiny noisy frogs to lay their eggs, which became thousands of 
tadpoles, which became more tiny noisy frogs. I knew where the quandong 
tree was behind the dam where my Mum used to take us for picnics on 
Sundays when Dad was at football. I knew it was a long way to the doctor. I 
knew Aboriginal people had lived in my place before white people, and had 
given it a name meaning “place of stinking water”. I knew my place and I 
knew my place in it, and I knew nothing ever stays the same.  
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the categories of the modernity. Recovering the situated knowledges of everyday 
experience is useful as reminder that there are ways of knowing that have never been 
conquered by the modern constitution. But telling of tales is not sufficient in 
responding to the complexity of the multiple crises of sustainability that have 
emerged in the past four decades. The thinning ozone layer, the warming 
atmosphere, mass extinctions and famine are beyond everyday knowing, yet they 
defy modern knowing and management.  
 
This thesis depicted a methodology for knowing sustainability which responds to 
these imbroglio crises in their heterogeneous reality, rather disintegrating them into 
modern categories. Material semiotics provided this methodology, a powerful tool 
which subverts universal categories, including the boundary between local, 
contingent knowledge and universal, modern knowledge. This boundary is explored 
by Murdoch and Clark (1994) when they look to actor-network theory to overcome 
the dichotomy between local and scientific knowledges, in building sustainable 
knowledge. My thesis has used material semiotics to avoid local-universal, radical-
reformist, social-science, practice-theory, nature-culture and other dichotomies 
which constrain modern attempts to know the sustainability.  
 
In this thesis I have described the relationships that comprise the Oil Mallee Project 
and its intersections with other actors in multiple spaces. My description of the 
Project followed methodological insights from material semiotics, which I reviewed 
in Chapter Two. In the beginning of the thesis I proposed material semiotics as a 
research methodology which reflects the heterogeneity of sustainability. Finally, I 
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of my thesis, and conclude that material semiotics provides a language for 
connecting embodied knowledges of sustainability.  
 
Oil Mallee Project 
The Oil Mallee Project connected my thesis to the world of ecological and 
development crises. After Latour (1999b), my relationship to the Oil Mallee Project 
placed my mind-in-my-body-in-the-worlds of oil, salt, carbon and wheat. In 
following the actors in the Project through their multiple and contingent orderings, 
and describing the continuity of the Project, I sought to answer the question: 
How has the Oil Mallee Project persisted, and developed sustainable 
responses to multiple crises of ecology and human development? 
 
The Oil Mallee Project is one of Latour’s (1993) proliferating hybrids, described in 
my Introduction. Just as hybrid problems of global warming, rural decline and land 
degradation emerge, so too do hybrid solutions. Yet, just as modern knowledge 
practices are ill-equipped for containing the proliferation of hybrid catastrophes, so 
they struggle to comprehend and enhance hybrid responses. As well as depicting the 
proliferation of catastrophic hybrids, material semiotics has enabled me to represent 
the multiplicity of heterogeneous responses by farmers, policy makers, scientists, 
community organisations, landscapes and trees. The sustainable possibilities 
represented by the Oil Mallee Project show that not all hybrids are as unwieldy or 
undesirable as Latour’s (1993) ozone depletion. 
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human actors. Very few of these relationships are stable. Relationships break and are 
formed continually. The boundaries of the Project are constantly shifting, although 
there are some objects within it, such as cineole, the mallees, the wheatbelt region, 
and commercial development, that are immutable. The Oil Mallee Project comes 
from the relationships between actors, who include researchers, farmers, cineole, 
investors, government agencies, farm machinery, laboratories, international treaties, 
ecological crises and the mallees themselves. It is the Project’s responses to multiple, 
shifting ecological catastrophes, and its simultaneous attention to human 
development concerns, that signify it as sustainability. The language of translation, 
together with Law’s extension of material relationality to fluid, as well as network 
and regional space, are useful in describing the dynamics and complexity of the 
relationships that comprise these responses (Callon, 1986a; Callon 1986b; Law 
2002a). 
 
The Oil Mallee Project persists through multiple identities that intersect the fluid, 
network and regional spaces, metaphors for material relationality developed by 
Latour (1987), Law (2002a), Mol (Mol and Law, 1994) and de Laet (de Laet and 
Mol, 2000). This spatial multiplicity enables continuity between points of network 
stability. When networks and regional arrangements seem to flounder, fluidity gives 
the Project continuity. When funding, technology or policy relationships have fallen 
through, the Project has moved to interesse new actors, changing shape as the result 
of new enrolment, but maintaining continuity throughout.  
 
  244The fluidity of the Project is made visible by its explicit heterogeneity. While the 
Project has its origins in a university research laboratory and has been a high profile 
program within a State Government agency, it has never easily fitted within existing 
networks of research, conservation or industry development. Eucalyptus oil research 
has never correlated with the research funding priorities of Australian governments 
or universities. Investment in developing tree crops for low rainfall areas has no 
guaranteed returns for private investors and has disrupted Federal Government 
strategies for conservation spending. The fluidity of the Project has enabled it to 
survive in the spaces between stable actor-networks of policy, industry and 
investment, and to build relationships with these objects as their boundaries are 
compromised by emerging ecological crises. 
 
Science produces immutable mobiles, as described by Bruno Latour (1987). 
Appropriate technology, demonstrated by the bush pump, is fluid (de Laet and Mol, 
2000). Objects of sustainability are likewise fluid, yet some of their elements are 
immutable and mobile. The immutable components of the Project are: 
-  the chemistry of cineole; 
- the  mallees; 
-  the wheatbelt regional focus; and  
-  the commercial focus in developing mallees for salinity management.  
Of course, these are not permanently immutable. The processes of translation and 
enrolment are reversible (Latour, 1999b). These four black-boxes may be reopened, 
and there is no guarantee that they will remain actors in the Project.  
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comprised of the specific mallee species, the production of specific products, and the 
use of specific processing technology. While some constituents may become 
immutable and mobile, the sustainability of the Project relies on its fluidity, in 
shifting the relationships between those few black-boxed components, and in moving 
to fill in spaces left by other shifting relationships in policy, agriculture, chemical 
industry and energy production.  
 
Most of the Project is mutable, subject to change and negotiation. There have been 
three main phases of fluid transformation – oil, salt and carbon. Consistent with 
Law’s (2002a) rules for fluid continuity, the relationships that broke and formed in 
these transformations did not occur all at once. However, there are distinct phases of 
the Project, during which it was more one form than another. While one phase 
dominates the others at various times and places, they do not negate or replace one 
another. The building of multiple identities for mallees, as the Project shifted in 
response to emerging ecological crises, added to its complexity and ensured its 
continuity.  
 
The Eucalyptus Oil Project, conceived in the Murdoch laboratories in the 1980s, is 
the Oil Mallee Project, promoted by CALM in the 1990s, which is also the mallee 
industry, which energy companies are investing in during the 2000s. The Eucalyptus 
Oil Project still exists in the on-going research at Murdoch, and has achieved 
stability in the domestic production of eucalyptus oil by Kalannie Distillers. The Oil 
Mallee Project still exists through its continued presence in salinity policy 
documents, and the stable enrolment of CALM and growers committed to 
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carbon neutral renewable fuel and carbon credits to energy companies, exists in 
contracts to supply biomass to an integrated processing plant and carbon credits to 
offset emissions in Japan. The fluidity of the different identities of mallees and the 
objects that emerge through their relationships with other actors, provide continuity 
and contingent stability in an uncertain world. 
 
Heroes 
The persistence of the Project can in part be attributed to the heroism of particular 
actors. Heroism in the Oil Mallee Project is heterogeneous. Individual heroic actors 
may simultaneously be strategically centred, like Latour’s (1988) Pasteur, or Law’s 
(1994) managers, and decentred, like de Laet and Mol’s (2000) bush pump inventor. 
Human heroes, including Barton, Bartle, Shea, Stanley, growers, Region Managers, 
Enecon and Western Power, have been essential in enrolling new actors into the 
Project, maintaining relationships and seeking new opportunities.  
 
Heroism is heterogeneous. In the multiple spaces and phases of the Project different 
actors are centred and decentred. Allan Barton is a central hero in the eucalyptus oil 
phase of the Project, but is peripheral to salinity, climate change and agricultural 
translations. John Bartle is a central hero in developing the networks of commercial 
tree crop solutions to salinity, but is not central to eucalyptus oil research. Other 
heroes are central or dissipated in alternate arrangements of relationships. Heroism 
itself is fluid.  
 
The human heroes would not exist without the continued heroism of the mallees, 
which are the Project’s greatest strength. The mallees remain central throughout the 
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is fluid, with different qualities translated as heroic attributes in various phases of the 
Project. The mallees were originally selected for high leaf oil content, and became 
central actors in the Project as eucalyptus oil industry. Alternately, mallees are 
perennial trees that reduce water tables, a coppicing crop for bio-energy production, 
ideal species for carbon sequestration, and resilient trees that can be easily integrated 
into industrial farming operations. This fluidity of identity ensures mallees remain 
heroes throughout the Project, where less the fluid identities of prominent human 
actors restrict their heroism to particular arrangements of relationships.  
 
Farmers 
Farmers have also been important actors throughout the Oil Mallee Project and they 
are crucial for its continuity. Farmers are not a monolithic class of people and their 
attitudes are highly variable. Some farmers have become central actors in the Oil 
Mallee Project and have transformed their farming practices to incorporate hundreds 
of thousands of mallees in alleys across their paddocks. Other farmers have planted 
mallees on an experimental basis in paddocks that require particular treatment or 
along fence lines, water courses and patches of remnant vegetation. Most farmers in 
Western Australia have not planted mallees, and it is likely that some never will. 
Attitudes to mallees partially correspond to attitudes to tree planting and 
conservation work by farmers – some farmers enthusiastically embrace opportunities 
to make their production system more sustainable and to conserve remnant flora and 
fauna, while others work hard to maintain the industrial purity of their farms. 
 
The level of planting and the distribution of plantings on farms signify the 
relationships of farmers to the Project. The farmers I interviewed had smaller scale 
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good performance of the mallees, and as an experiment to gain some experience with 
mallees, pre-empting future commercial developments. 
 
The differences in numbers of mallees planted by farmers are not only attributable to 
conservation ethics or industrial puritanism. Farmers in the regions of the early 
CALM cells generally have more mallees than farmers in other places, as they were 
enrolled into the Project at an early stage, and with the financial incentives of profit á 
prendre contracts. Access to community-based biodiversity tree planting schemes, 
funded through the Natural Heritage Trust (NHT), displaces mallees to other species 
in some regions. Farm profitability varies with season, location and farm 
management strategies, limiting cash available for farmers to spend on mallees. 
 
Policy 
The Oil Mallee Project has had a significant impact on salinity management and 
policy in Western Australia. It signifies the possibility of commercial tree crops as a 
viable management option for dryland salinity in low rainfall areas. The Oil Mallee 
Project is also a leading demonstration of the potential for integration of land 
conservation and greenhouse gas emission reduction in low rainfall agricultural 
regions. The Oil Mallee Project materially signifies the concept of integrated 
sustainable solutions to the problems of land degradation, rural decline and energy 
production. This material reality connects the Project to policy processes, in turn 
changing natural resource policy in Western Australia and beyond. 
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Technology 
Technological actors have been important in developing the commercial potential of 
the Project. The marginal economic return from eucalyptus oil production is being 
overcome by integrated production technology, creating additional income streams. 
However, a return to growers from processing mallees has taken over ten years to be 
realised, and is far from assured for many wheatbelt farmers. The continuing absence 
of a large scale harvester has contingently stabilised this absent actor as a black-hole, 
rather than a black-box, in the minds of actors holding back from enrolment in the 
Project. In the symmetrical case of Latour’s (1991) “technology is society made 
durable”, the relationships between human actors in the Project are vulnerable to 
disruption without stable technological networks of harvesting and processing mallee 
biomass. 
 
The difficulties with harvesting have been partially overcome by developing oil 
mallees as carbon sequestration, a product that does not need to be harvested, 
processed or transported. Once more, the fluidity of the Project, in reconfiguring 
relationships between human and non-human actors, enables its continuity, despite 
network and regional impossibilities. 
 
Commerce 
The Project has struggled to secure funding and investment since its inception. Early 
entrepreneurial strategies by Barton helped fund his research from novel sources, 
including the Community Employment Program. The lack of hard funding shaped 
the Project as Murdoch researchers worked with farmers, Men of the Trees, 
Department of Agriculture scientists, Alcoa and CALM staff to secure resources for 
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shifting boundaries and relationships to meet new opportunities and interests, with 
the networks of scientific facts, industrial systems and funding contracts, was 
fundamental to its continuity. The work of the chemist beyond the laboratory bench 
reconfirms the heterogeneity of science in practice depicted in early actor-network 
studies (Latour and Woolgar, 1979; Latour 1987; Law 1994). 
 
My research participants converged in their opinions that the Oil Mallee Project 
needs to achieve commercial viability in order to expand beyond the current trial 
plantings by conservation minded farmers. The possibilities for commercial return 
from mallees have been far from obvious, and throughout the history of the Project 
creating markets for mallee biomass products has been a central concern.  
 
Commercial viability has been a primary aim of the Project since its inception and 
the motivation behind pre-commercial development work conducted, with significant 
allocation of resources, by CALM. In early years the commercial production of 
cineole for sale in existing markets was the main focus. This expanded into trying to 
create new markets for cineole. Integrated processing has been the focus of 
commercial development since the proposal for the Integrated Wood Processing 
(IWP) plant was conceived. Commercial return from carbon credits has also been 
pursued since the late 1990s as a model for industrial development. While the 
Natural Heritage Trust funding strategies indicate that commercial solutions to land 
degradation are not inevitably supported by explicit government policy, the 
economic motives have translated the Project into CALM’s industry development 
interests, and hold strong interest to farmers.  
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Many participants in my research described the weaknesses and threats to the Oil 
Mallee Project as a chicken and egg dilemma. Without widespread mallee plantings 
it is difficult to interest investors in processing technology and without proven 
processing technology and commercial returns farmers are unable to risk planting 
large areas to mallees. This has been partly addressed by CALM’s continued, large 
investment in industry development, but stronger commercial investment is required 
to stabilise the Project as an industrial object. 
 
The commercial, hence material, success of the Oil Mallee Project depends on it 
enrolling actors from chemical and fossil fuel industrial actor-networks. Similar to its 
interessement of actors from agro-food networks, the Oil Mallee Project is exploiting 
points of destabilisation within existing industrial actor-networks. Industrial 
networks, like all networks, vary in their strength, stability, power, connectivity, and 
scale, providing various opportunities and threats to the Project. 
 
Places 
The Oil Mallee Project provides new points of intersection between ancient and 
recent wheatbelt spaces. As a commercial tree crop that can be integrated with 
existing production networks, the Project reinforces productive, industrial 
relationships between people and place in the Western Australian wheatbelt. Its focus 
on commercial development based on strong techno-science, utilising large 
processing equipment and selling products into global markets confirms the 
industrialism of the wheatbelt, a place with much in common with other agricultural 
regions throughout the world (Goodman and Redclift, 1991). 
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called the wheatbelt. In returning indigenous species across the landscape, the Project 
signifies an alternate mode of relationship, which recognises the agency of land, salt 
and water, and the productivity of species which were once thought to be worse than 
useless by non-indigenous people. The Project returns particular, local species into 
the industrial landscape. The regional objects of belts of mallees, spaced according to 
industrial machinery, spreading across the landscape, stabilise the intersection 
between ancient fluids and modern networks. The embodied knowledges of place 
represented in this thesis show that material semiotics can describe Casey’s (1996) 
“complexities and dirty details” of experience, rather than reverting to expressions of 
abstract generalities (Strathern 2002). 
 
Methodology 
The central task of this thesis has been to utilise the methodology of material 
semiotics to describe the Oil Mallee Project as a case study of sustainability. This 
task was undertaken in pursuit of answering the primary research question: 
How can sustainability research methodology reflect the heterogeneous 
realities of multiple crises of ecology and human development? 
 
Material semiotics, from actor-network theory and subsequent developments, 
provides a methodological framework for knowing the heterogeneity of 
sustainability. The early work in developing modest, symmetrical descriptions of 
techno-science, provides the basis for depicting human and ecological issues in the 
same terms in sustainability research. More recent work on alternate topologies 
enables description of sustainability that acknowledges the impossibilities of some 
  253arrangements of networks, and the simultaneous possibilities in alternate spaces. This 
enabled me to account for the complexity and continuity of sustainable practices 
demonstrated by the Oil Mallee Project.  
 
The methodology is what gives order to an otherwise chaotic story. Alternate 
orderings of my account might have been purely chronological or according to my 
interview questions. I could have categorised the story according to the triple bottom 
line of modern managerial sustainability (Elkington, 1997), or assessed the Project 
according to set of numerical sustainability indicators (Brugmann, 1997). As pre-
existing categories, none of these would have been as effective in describing the 
complex, hybrid reality of the Project, and making sense of it as a case study of 
sustainability.  
 
A cultural critique, of industrial relationships with the wheatbelt landscape and its 
ecological consequences in dryland salinity, from deep ecology (Naess, 1995), social 
ecology (Clark, 1998), ecofeminist (Plumwood, 1993) or other scholarly positions, 
may have provided justification for the return of indigenous species to the wheatbelt 
landscape and sustainable responses to other ecological crises. However, it would not 
have been sufficient to describe the ironic relationships between the Project and 
industrial agriculture, the fluid multiplicity of the mallee identity, or the embodied 
complexity of responding to ecological crises like dryland salinity in ways that 
enable ecological integrity and human development. 
 
Indigeneous sustainability demonstrates that it is possible to know relationships 
between humans and non-humans in ways that do not correspond to the pre-existing 
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displacement of Aboriginal peoples into urban areas of the wheatbelt, and their 
peripheral status in industrial agriculture, have disrupted the possibilities for 
incorporating Indigenous knowledge into the Oil Mallee Project or other responses to 
the crises of agriculture. As a non-indigenous researcher, I am also aware of the 
history and potential for misappropriation of Aboriginal knowledge. However, the 
ontological and methodological implications of Indigenous sustainability, as an 
emerging trans-disciplinary field of research, provide impetus for non-modern 
responses to sustainability beyond Indigenous issues.   
 
Rather than imposing pre-determined categories, non-modern material semiotics led 
me to the oil, salt, carbon and wheat categories which provide order to my 
description of the Oil Mallee Project. The methodology helped me effectively 
translate a complex, messy reality into mobile knowledge on the page. This means 
that other people who become enrolled in networks of this thesis can know the Oil 
Mallee Project, as closely as possible to its multiple realities, without having to go 
through the full lived experiences of my research, and the Project itself. 
 
The methodology also guided the telling of the story within the chapters. Principles 
from science studies, such as following the actors, symmetrical description of human 
and non-humans, allowing multiple voices, acknowledging multiple realities and 
alternate possibilities, all assisted in uncovering the complexity of the relationships 
between actors in the Project.   
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descriptive power of relational materialism moving between regional, network and 
fluid spaces. As a case study of sustainability, it is these multiple identities and the 
intersections between them that give the Project continuity. The continued 
reconfiguration of relationships between actors has been crucial to its continuity, and 
material semiotics allows effective description of these processes. 
 
Material semiotics moves beyond both cultural critique and scientific determinism in 
responses to the crises of ecology and human development. In contrast to Descartes’ 
modern “mind-in-a-vat” craving certain knowledge of the order of an external 
reality, material semiotics acknowledges the uncertainty of sustainability known by 
the researcher’s “mind-in-a-body-in-the-world” (Latour 1999b). Law’s modes of 
ordering, gathering together patterns of organising into contingent categories, 
provide a useful framework for defining sustainability within an uncertain world 
(Law, 1994). Presenting sustainability as a contingent mode of ordering the chaos of 
ecological and development crises, I have been able to bypass the dichotomies of 
theory-practice, realist-fundamentalist, and science-society that divide other 
accounts. 
 
The trans-disciplinary position taken in this thesis does not undermine the 
contribution of disciplinary knowledge to sustainability research. The methodology 
of material semiotics looks for the shifting relationships that connect and produce 
different knowledges. The scientific disciplines of chemistry, hydrology, botany and 
ecology are represented in the documents and transcripts that act in the thesis. Other 
academic disciplines of economics, sociology, history and literature also find voice 
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non-academic voices is represented symmetrically as actors in the text in transcripts, 
media and policy document extracts. 
 
The work of purification which precedes the nature-culture dichotomy underpinning 
academic and professional disciplines is not refuted, but is supplemented by 
illuminating the vast work of mediation (Latour, 1993). Depicting the Oil Mallee 
Project as a heterogeneous mediator between nature and culture does not deny the 
contributions of the sciences of botany and chemistry, or the social sciences of 
economics and sociology, in coming to know it. Instead, material semiotics uncovers 
the relationships and actors that mediate between these seemingly incongruous 
worlds. 
 
Material semiotics overcomes the dichotomy between theory and practice. The 
telling of the stories of the Oil Mallee Project connected the Project to the realm of 
sustainability research. The materiality of the Project is translated into responses to 
ecological and human development crises that comprise sustainability. These 
relationships are not only found on the page in the review of the various 
constructions of the so called ecological crisis, and descriptions of climate change, 
salinity, ozone depletion as distinct crises, but are found in the relationships among 
actors who were followed throughout. The material relationships between mallees 
and carbon, salt, oil and wheat confirm the Project as response to specific crises of 
ecology and human development. The materiality of this thesis further connects the 
Project to the emerging trans-discipline of sustainability research.    
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And finally, this thesis goes back to questions posed while pondering my toilet door.  
So, what is sustainability? Is it about uprooting the icons of modernity or 
about ensuring their permanence? Is it something else? Is it possible that this 
word can be of any use in addressing the multiple crises of ecology and 
human development? 
 
In chapter 1, I depicted the heterogeneity of the ecological crisis and responses to it. 
Sustainability captured more recent responses to the ecological crisis which try to 
simultaneously resolve problems of human development. The heterogeneity of 
sustainability is consequently more explicit than earlier work which prioritised 
ecology and environmental protection. In a review of widely varying positions, from 
radical ecology to environmental bureaucracy, I presented their attention to the 
heterogeneous relationships between humans and non-humans as their common 
ground.  
 
Learning from Latour’s warning against iconoclasm, I described heterogeneous 
orderings of the ecological crisis and sustainability, rather than critiquing particular 
stances or debating them against one another (Latour, 1997). Modest sociologies, 
describing contingent modes of ordering, are ultimately more effective than 
sociologies which look to reveal the order of things using the tools of critique (Law, 
1994). Critique, whether of unsustainable or sustainable development, uncovers an 
order of things, then deconstructs it, leaving a mess of pieces from which to rebuild a 
better world. By contrast, modest description of ordering starts in the messiness of 
reality, looks for relationships between heterogeneous actors, and identifies 
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breakdown and continuity in relationships, a modest material semiotics can 
contribute to the ordering of unsustainable chaos. 
 
I am consequently wary of tearing down the towers of St Georges Terrace and the 
State Sustainability Strategy that emanates from them. Nor do I wish to destroy the 
oak tree, the icon of radical optimism. Instead, I have described the heterogeneity 
that is the common theme between both radical and reformist positions. The people 
who flow between the Students and Sustainability Conference and the State 
Sustainability Strategy, like the actors in the Oil Mallee Project, live in the 
complexity and heterogeneity of sustainability, and share a sense of urgency about 
finding a way to order the chaos of multiple crises of ecology and human 
development.  
 
Sustainability is a word that signifies the heterogeneity of related crises of ecology 
and human development. It opens the multiple black-boxes of these crises and 
follows the actors to know the relationships between humans and non-humans that 
comprise them. Sustainability is, furthermore, the re-ordering of those relationships 
in ways that make possible ecological integrity and human fulfilment.  
 
Sustainability, as a mode of ordering, constitutes objects, such as the Oil Mallee 
Project, through relationships between human and non-human actors. The actors 
themselves, following the oxymoronic status of actor-networks, are in turn 
constituted relationally (Callon and Law, 1995; Law, 1999). Relationships between 
and within actors are material, and cannot be adequately described in terms that 
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ordering of material relationships between actors to constitute objects that 
simultaneously allow for ecological integrity and human fulfilment.  
 
In this process of re-ordering, and in the constitution of objects of sustainability, 
neither actors, nor relationships can be prioritised. Sustainability is, therefore, both 
process and multiple, contingent end-points. It is the mode of ordering relationships 
for ecology and development, and it is the objects that signify that ordering.  
 
Material semiotics reveals that for objects of sustainability to maintain continuity 
they must intersect different spatial arrangements of relationships (Law, 2002a). 
Sustainability must be real in everyday, regional spaces. It is also dependent upon 
stable arrangements of relationships across time and regions, which are found in 
network space. Sustainability, furthermore, requires fluidity – flexibility and 
adaptability – to ensure continuity between points of network stability and regional 
coherence. 
 
The intersections between fluid, network and regional realities, give rise to the 
complexity and diversity of relationships and actors that comprise sustainability 
(Law, 2002b). Actors who are excluded from the stable objects of networks or 
regions can be found in the fluid spaces which enable their continuity. Arrangements 
of relationships that are impossible in stable networks become possible in fluid 
space. Sustainability becomes real, where modern minds torn between nature and 
culture think it cannot exist. 
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smelter, and my naïve child’s eye, depict knowledges of the relationships between 
humans and non-humans that comprise unsustainable and sustainable worlds. 
Sustainability research, guided by a methodology that reflects these heterogeneities, 
has much to offer in providing a language for connecting these embodied 
knowledges. Material semiotics provides this heterogeneous methodology, and has 
allowed me to follow the actors in the Oil Mallee Project as their relationships have 
stabilised and flowed from one ecological and development crisis to another. I have 
not outlined a sustainable order as known by a modern mind, but have demonstrated 
a way of knowing the ordering that is sustainability. 
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  262Appendix 1. Interview Participants 
 
Participant Identifying 
Organisation 
Number of Participants 
 Men  Women  Total 
Actors in development of the Project, Oil Mallee Company, 
community, policy and research – individual interview questions 1 
Oil Mallee Company 1  1    1 
Oil Mallee Company 2  1    1 
Oil Mallee Company 3  1    1 
Murdoch University  1    1 
CALM 1    1 
Enecon 1    1 
Western Power  1    1 
CSIRO 1    1 
Department of Agriculture  1    1 
University of Western Australia  1    1 
Western Australian Conservation 
Council 
1  1 
Private Consultant    1  1 
Oil Mallee Region Managers and Oil Mallee Association  
– individual interview questions 2 
Oil Mallee Region Manager 1  1    1 
Oil Mallee Region Manager 2    1  1 
Oil Mallee Association  1    1 
Indigenous people  
– group interview questions 1 
Wheatbelt Aboriginal Corporation  1  1  2 
Farmers  
– group interview questions 2 
Farm – Narrogin 1  1  1  2 
Farm – Narrogin 2  2  2  4 
Farm – Yuna 1  3  2  5 
Farm – Yuna 2  2  1  3 
Farm – Yuna 3  3  3  6 
TOTAL 25  12  37 
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Individual Interview Questions 1 
Oil Mallee Company, Murdoch University, CALM, CSIRO, Department of 
Agriculture, University of Western Australia, Private Consultant, Western Power, 
Enecon, Western Australian Conservation Council 
 
1) Personal Sense of Place and Identity in Relation to the Wheatbelt. 
What is your first memory of the wheatbelt? 
What are your most powerful mental images of the wheatbelt? 
What are you doing now in relation to the wheatbelt? 
Where were you born? Which town, city, catchment? 
Where do you live?  Which town or city?  Which catchment? 
Have you ever lived anywhere else? 
Have you ever lived on a farm or in rural and regional Western Australia? 
Where?  When?  Why were you there? 
Do you have any family history of farming or living in rural and regional Western 
Australia? 
 
2) Views on the Oil Mallee Project 
What is your involvement in the Oil Mallee Industry? 
When did your involvement in the Oil Mallee Industry begin? 
How and why did you get involved? 
Why are you still involved? 
What do you think are the strengths of the Oil Mallee Project? 
What do you think are the weaknesses of the Oil Mallee Project? 
What do you think are the main threats to the Oil Mallee Project? 
What do you think are the main opportunities for the Oil Mallee Project? 
What do you think are the main reasons for farmers planting oil mallees to date? 
What do you think would make farmers plant more oil mallees? 
 
3)  The Future 
What is the place of the wheatbelt in Western Australian mythology? 
What do you think are the main challenges facing agriculture in Western Australia? 
What do you think the future of agriculture in Western Australia should be? 
What do you think the future of agriculture will be in Western Australia? 
How do you think the Oil Mallee Project fits into the future of agriculture in Western 
Australia? 
 
  267Individual Interview Questions 2 
Oil Mallee Region Managers, Oil Mallee Association 
 
1) Personal Sense of Place and Identity in Relation to the Wheatbelt. 
Where do you live?  Which town or city?  Which catchment? 
Where were you born? Which town, city, catchment? 
What is your main occupation? 
Do you live on a farm? 
What do you farm?  What products? What production? 
Have you ever lived anywhere else? 
What is your family history in the wheatbelt? 
 
2) Views on the Oil Mallee Project 
Have you planted any oil mallees on your own property?  How many? 
Would you like to plant more oil mallees? 
What is your involvement in the Oil Mallee Industry? 
When did your involvement in the Oil Mallee Industry begin? 
How and why did you get involved? 
Why are you still involved? 
What do you think are the strengths of the Oil Mallee Project? 
What do you think are the weaknesses of the Oil Mallee Project? 
What do you think are the main threats to the Oil Mallee Project? 
What do you think are the main opportunities for the Oil Mallee Project? 
What do you think are the main reasons for farmers planting oil mallees to date? 
What do you think would make farmers plant more oil mallees? 
 
3)  The Future 
What is the place of the wheatbelt in Western Australian mythology? 
What are the main challenges facing agriculture in Western Australia? 
What do you think the future of agriculture in Western Australia should be? 
What do you think the future of agriculture will be in Western Australia? 
How do you think the Oil Mallee Project fits into the future of agriculture in Western 
Australia? 
  268Group Interview Questions 1 
Wheatbelt Aboriginal Corporation 
 
1) Personal Sense of Place and Identity in Relation to the Wheatbelt. 
Where were you born? 
Have you ever lived anywhere else? 
How would you describe your country? – place names, the environment, the 
community, the economy 
Could you please tell me the story of your family in this place and the wheatbelt? 
Have you had any involvement with farming? 
How has agriculture influenced your family story? 
How has the country changed in your lifetime?  - the environment, the community, 
the economy 
How has the country changed in living memory? 
 
2) Views on the Oil Mallee Project and Agriculture 
What is your role in this community? 
What does your position as Chair of the Wheatbelt Aboriginal Corporation involve? 
How does your work relate to agriculture? 
How does WAC or the CEDP relate to agriculture? 
Have you had any involvement with landcare, salinity policy, nature conservation? 
How have Aboriginal people been involved in landcare, salinity policy, nature 
conservation? 
Would you like to change this involvement – personally, as a community 
representative? 
Have you had any involvement with the Oil Mallee Project? 
What do you think are the strengths of the Oil Mallee Project / or using native 
species in agriculture? 
What do you think are its weaknesses? 
What do you think are the threats? 
What do you think are the main opportunities? 
What do you think are the main reasons for farmers planting oil mallees to date? 
Do mallees have any special uses or significance for Aboriginal people? 
 
3)  The Future 
What is the place of the wheatbelt in Western Australian mythology? 
What do you think are the main challenges facing wheatbelt communities? 
What do you think are the main challenges facing agriculture in Western Australia? 
What do you think the future of agriculture in Western Australia should be? 
What do you think the future of agriculture will be in Western Australia? 
What do you think the future of wheatbelt communities will be? 
How do you think the Oil Mallee Project fits into the future of agriculture in Western 
Australia? 
  269Group Interview Questions 2 
Farmers 
 
1) Personal Sense of Place and Identity in Relation to the Wheatbelt. 
Where do you live?  Which district or town?  Which catchment? 
Where were you born? Which district, town, catchment? 
Have you ever lived anywhere else? 
How many acres / hectares is your farm? 
What do you farm?  What products?  What production?   
What is your main enterprise?   
Have you diversified your production in the last 5 years? 
How important is wheat in your production system? 
How long have you been on your farm? 
How would you describe your place?  The biophysical environment, the community, 
the economy? 
What do you like about it? 
What don’t you like about it? 
What is the history of the farm? 
How has farming changed since your family has been on your place? 
How has the landscape changed since your family has been on your place? 
 
2) Views on the Oil Mallee Project 
Have you planted any oil mallees? 
When did you first plant mallees? 
Why did you plant mallees? 
How many mallees did you plant? 
Are you happy with the oil mallees?  Have they met your expectations? 
What are the benefits of mallees? 
What are the problems with mallees? 
Would you like to plant more mallees? 
What would make you plant more mallees?  What is stopping you from planting 
more mallees? 
What is your involvement in the Oil Mallee Association? 
What do you think are the strengths of the Oil Mallee Project? 
What do you think are its weaknesses? 
What do you think are the threats to the Oil Mallee Project? 
What do you think are the main opportunities for the Oil Mallee Project? 
 
  2703)  The Future 
What is the place of the wheatbelt in Western Australian mythology? 
What are the main challenges facing agriculture in Western Australia? 
What do you think the future of agriculture in Western Australia should be? 
What do you think the future of agriculture will be in Western Australia? 
How do you think the Oil Mallee Project fits into the future of farming on your 
place? 
How do you think the Oil Mallee Project will fit into the future of agriculture in 
Western Australia? 
How do you think farming will change at your place in the next generation? 
How do you think the landscape will change around your place in the next 
generation? 
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